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57 ABSTRACT 

A novel silver halide color photographic material is 
provided which comprises a support having coated 
thereon at least three silver halide emulsion layers hav 
ing maximum spectral sensitivities in at least three sensi 
tive wavelength ranges of 400 nm to 500 nm, 500 nm to 
570 nm and 650 nm to 730 nm and is sensitive to said 
three sensitive wavelength ranges to form yellow, ma 
genta and cyan dye images, respectively, characterized 
in that said silver halide color photographic material has 
additionally at least one function to provide a maximum 
spectral sensitvity in wavelength range other than said 
three sensitive wavelength ranges and to form any of 
yellow, magenta or cyan dye image by an exposure to 
the light of said other range. A color image formation 
method is also disclosed which comprises exposing said 
silver halide color photographic material to light in a 
print exposure process in combination with a scanning 
exposure process, and then developing said silver halide 
color photographic material. 

12 Clains, No Drawings 
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SILVER HALIDE COLOR PHOTOGRAPHIC 
MATERAL AND PROCESS FOR THE 

FORMATION OF COLOR IMAGES THEREON 

FIELD OF THE INVENTION 

The present invention relates to a silver halide color 
photographic material which can form print images 
thereon directly thereon from a color negative or color 
reversal film and further can undergo scanning expo 
sure to high density light from laser or light-emitting 
diode to form color images thereon. The present inven 
tion also relates to a method for the formation of color 
images using such a silver halide color photographic 
material. 

BACKGROUND OF THE INVENTION 
In recent years, data processing technology has expe 

rienced rapid advances in systems wherein image data 
are transferred, stored or reproduced on a CRT in the 
form of electrical signals. These advances have in 
creased the need for providing hard copy from these 
image data. Thus, various hard copying techniques 
have been proposed in this field of endeavor. 
Most of these hard copying techniques serve to pro 

vide hard copies by converting image or letter data 
from electrical signals to intensity of heat or light or 
amount of dyes. The hard copying materials used in 
these hard copying techniques include those with use of 
silver halide and also those without use of silver halide. 
In respect to picture quality, those using silver halide 
are superior. Examples of hard copying materials or 
systems which provide hard copies with high picture 
quality include Pictrography (available from Fuji Photo 
Film Co., Ltd.), which employs a silver halide heat 
developable dye diffusion process and an LED scan 
ning exposure process, and Fuji Photo ID Card System 
(available from Fuji Photo Film Co., Ltd.), which em 
ploys a color paper in combination with a CRT scan 
ning exposure process. 
Thus, as a process for obtaining hard copies from 

electrical signals, a conventional scanning exposure 
process comprises sequentially retrieving image date to 
be used for exposure. This exposure process is very 
advantageous in that when letter data are printed, then 
their colors, sizes and locations can be independently 
predetermined in connection with output from comput 
ers. However, the exposure to image data requires elab 
orate apparatus for reading, storing and outputting 
image data. Furthermore, images thus obtained exhibit a 
poor picture quality as compared to image formed on 
currently available light-sensitive materials such as 
color negative films comprising silver halide and color 
papers comprising silverhalide. Therefore, this conven 
tional exposure technique is not ordinarily used to pro 
vide hard copy from image data. 
Accordingly, in the case of data consisting of images 

and letters, e.g., a post card, the images are convention 
ally printed on a color paper from a color negative film 
while letters are contact-printed on the color paper 
through a lithographic plate simultaneously with the 
images, thereby obtaining both image and letter data at 
the same time. 

Therefore, it has been highly desireable to provide a 
system which can make the best combined use of the 
silver halide photographic material printing process and 
the electrical signal scanning exposure process such that 
image data are printed through high quality pictures on 
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2 
a silver halide photographic material, such as color 
negative films and color reversal films, while letter data 
or illustration data can be easily edited by computers, 
and electrically outputted and printed. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a silver halide photographic material which can 
provide both high quality pictures in a printing process 
and hard copy of letters, illustrations or electronic im 
ages easily in a scanning exposure process using electri 
cal signals. 
The above and other objects of the present invention 

will become more apparent from the following detailed 
description and examples. 
These objects of the present invention are accom 

plished with a silver halide color photographic material 
which comprises a support having coated thereon at 
least three silver halide emulsion layers having maxi 
mum spectral sensitivities falling in at least the three 
wavelength ranges of 400 nm to 500 nm, 500 nm to 570 
nm and 650 nm to 730 nm and is sensitive to said three 
wavelength ranges to form yellow, magenta and cyan 
dye images, respectively. The silver halide color photo 
graphic material has further at least one function to 
provide a maximum spectral sensitivity in wavelength 
range other than the above-mentioned three sensitive 
wavelength ranges and is sensitive to such additional 
wavelength range to form any of yellow, magenta and 
cyan dye image by an exposure to the light of the addi 
tional other wavelength range. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The conventional color papers have spectral sensitiv 
ity characteristics which are adapted for printing from 
color negative films, color reversal films or the like but 
are not optimal for typical light sources, e.g., laser, 
light-emitting diode, CRT, employed in scanning expo 
sure methods using electrical signal. The light-sensitive 
material of the present invention has a spectral sensitiv 
ity adapted for printing from color negative films, color 
reversal films or the like and at least one spectral sensi 
tivity adapted for a light source, e.g., for coloring ma 
genta, to be used in the scanning exposure process, 
preferably each for yellow, magenta and cyan coloring. 
The spectral sensitivity for each of a yellow, magenta 

and cyan coloring as adapted for the light source in the 
scanning exposure process is determined as based upon 
the wavelength of the light source to be used in the 
scanning exposure process. If these, spectral sensitivities 
overlap the sensitive wavelength range of the a light 
sensitive material suitable for printing from color nega 
tive films, then the sensitive wavelength range can be 
used also as the spectral sensitivity range for the scan 
ning exposure process. However, it is difficult to cover 
all the three maximum spectral sensitivities because of 
limitations on the wavelength of laser as the light source 
for use in the scanning exposure process. 

In particular, if the conventional color printing light 
sensitive material (maximum spectral sensitivities: 480 
nm, 550 nm and 710 nm) is used to effect a scanning 
exposure, it is difficult to select a scanning exposure 
light source suitable for these spectral sensitivities from 
available conventional lasers. If conventional lasers 
must be used as the scanning exposure light source, only 
the following two approaches are possible: 
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(1) The combined use of three kinds of gas lasers: 
He-Cd (441.6 nm), Ar (514.5 nm) and He-Ne (632.8 
nm.); and 

(2) An infrared semiconductor laser (900 nm, 1,200 
nm) and a non-linear optical material are combined 
so that the second harmonics (450 nm, 600 nm) of 
the laser oscillation wavelength and its sum fre 
quency (514 nm) can be used. 

However, if such an infrared semiconductor light 
source is used, the exposure must be effected in a wave 
length drastically shifted from the maximum spectral 
sensitivity, particularly, for the scanning exposure light 
source for cyan coloring. In particular, if the above 
described exposure approach (2) is used, the amount of 
light supplied therefrom is too limited, making it impos 
sible to effect exposure at a satisfactory rate. This ap 
proach is also disadvantageous in that non-linear optical 
materials are inadequate in stability and longevity. Fur 
thermore, the above-described exposure approach (1) is 
disadvantageous in that it requires bulky and expensive 
equipment and, is thus is not well adapted for attaining 
the objects of the present invention. 

Therefore, in order to accomplish the present object 
of easily obtaining high quality pictures at a low cost, it 
is necessary that the scanning exposure apparatus be a 
cheap, compact and stable light source. In this respect, 
semiconductor lasers are preferably used. In this case, 
conventional seniconductor lasers available include 
only those which can affect exposure at a spectral sensi 
tivity of longer than 650 nm. Therefore, semiconductor 
lasers must be provided having the capability to affect 
exposure at new spectral sensitivity wavelengths. 

Thus, to this end, the present light-sensitive invention 
can have maximum spectral sensitivities in wavelength 
ranges other than the conventional sensitive wave 
length range adapted for printing and can be sensitive to 
these other wavelength ranges to form any of yellow, 
Imagenta and cyan dye images. 
The above mentioned spectral sensitivity will be fur 

ther described hereinafter. The light-sensitive material 
of the present invention needs to have maximum spec 
tral sensitivities in wavelength ranges of 400 to 500 nm, 
500 to 570 nm and 650 to 730 nm, respectively, and 
comprises at least one respective emulsion layer con 
taining a coupler which reacts with an oxidation prod 
uct of a developing agent to develop yellow, magenta 
and cyan colors. 
The maximum spectral sensitivities in the ranges of 

400 to 500 nm, 500 to 570 nm and 650 to 730 nm are 
suitable for printing from color negative films, color. 
reversal films or the like. 
The light-sensitive material of the present invention 

needs to further have at least one function to provide a 
maximum spectral sensitivity in a wavelength range 
other than these three sensitive wavelength ranges and 
be sensitive to these other ranges to form any of yellow 
dye images, magenta dye images and cyan dye images. 
In particular, for yellow coloring, a maximum spectral 
sensitivity is preferably provided in a wavelength range 
of longer than 570 nm (more preferably 730 nm or more, 
particularly 740 nm or more). For magenta coloring, a 
maximum spectral sensitivity is preferably provided in a 
wavelength range of longer than 570 nm. For cyan 
coloring, a maximum spectral sensitivity may be pro 
vided in a wavelength range from 570 nm to 650 nm or 
in a wavelength range of longer than 730 nm. The maxi 
mum spectral sensitivities for yellow, magenta and cyan 
coloring can be in various combinations. In a preferred 
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4. 
combination, both the maximum spectral sensitivities 
for yellow and magenta coloring layers exist in a wave 
length range of 730 nm or more (more preferably 740 
nm or more for yellow coloring layer), and the maxi 
mum spectral sensitivity for cyan coloring layer does 
not exist in any wavelength range other than the range 
of 650 to 730 mm. 
The light-sensitive material of the present invention 

can undergo scanning exposure by means of a scanning 
exposure apparatus at the same time with printing expo 
sure to light through color negative films, color reversal 
films or the like. Examples of light sources which can be 
used for scanning exposure include glow lamp, xenon 
lamp, mecury vapor lamp, tunsten lamp, CRT, light 
emitting diode, gas lasers such as He-Ne laser, argon 
laser, and He-Cd laser, coherent lasers such as a semi 
conductor laser, and light sources combined with wave 
length conversion elements consisting of semiconductor 
lasers and non-linear optical materials. Among these 
light sources, light-emitting diodes (LED) and lasers 
are preferably used in view of light intensity, stability, 
longevity, ease of modulation, and economy. Particu 
larly preferred among these light sources are semicon 
ductor lasers and seniconductor lasers combined with 
wavelength conversion elements comprising non-linear 
optical materials. Therefore, the spectral sensitivities to 
be provided, aside from and in addition to the spectral 
sensitivity suitable for printing, are determined accord 
ing to the wavelength of the light source used in the 
scanning exposure process. 

Specific examples of spectral sensitivities and scan 
ning exposure apparatus to be used therefor will be set 
forth in Table 1 below, but the present invention should 
not be construed as being limited thereto. 
The process for providing spectral sensitivities for 

scanning exposure besides the spectral sensitivity suit 
able for printing will be further described hereinafter. 

For example, such processes involve the provision of 
a photographic material comprising silver halide emul 
sion layer having a maximum spectral sensitivity in a 
wavelength range of 400 nm to 500 nm and containing 
yellow coupler, and also it is desired to provide sensitiv 
ity to a wavelength (hereinafter "A nm') of 570 nm or 
more for yellow coloring. This photographic material is 
arranged to include (1) a silver halide emulsion having 
a maximum spectral sensitivity to A nm and a yellow 
coupler is incorporated into a layer other than the silver 
halide emulsion layer sensitive to a wavelength range of 
400 nm to 500 nm; or (2) a mixture of a silver halide 
emulsion having a spectral sensitivity to a wavelength 
range of 400 to 500 nm and a silver halide emulsion 
sensitive to A nm, wherein the silver halide emulsions 
have been separately prepared, and a yellow coupler 
may be combined and coated as a single layer; or (3) an 
emulsion obtained by adding both spectral sensitizing 
dye having a maximum spectral sensitivity to 400 to 500 
nm and a spectral sensitizing dye having a maximum 
spectral sensitivity to A nm to a common silver halide 
emulsion so that silver halide grains therein are pro 
vided having maximum spectral sensitivities to both the 
ranges of 400 to 500 nm and Ann, and this silver halide 
emulsion may be coated together with a yellow coupler. 
In this case, the respective light-sensitive layer in the 
embodiments (1), (2) and (3) may be present in a plural 
ity of layers for the purpose of gradation or other useful 
purposes. 

In the same way, the process (1), (2) or (3) as de 
scribed above may involve the provision of a silver 
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halide emulsion layer having a maximum spectral sensi 
tivity in a wavelength range of longer than 570 nm but 
shorter than 650 nm and being sensitive to the wave 
length range to provide magenta coloring, and a silver 
halide emulsion layer having a maximum spectral sensi 
tivity in a wavelength range of longer than 730 nm and 
being sensitive to the wavelength range to provide cyan 
coloring. 
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that if one of R11 and R12 forms an inner salt with quar 
ternarized nitrogen atoms, n1 is 0. 

Preferred examples of functional groups which sub 
stitute for the heterocyclic groups formed of Z11 and 
Z12 include halogen atoms such as fluorine, chlorine and 
bromine, alkyl groups such as methyl, ethyl and propyl, 
alkoxy groups such as methoxy, ethoxy and propoxy, 
and aryl groups such as phenyl and p-tolyl. Preferred 

TABLE 1 

Yellow Magenta Cyan Scanning exposure light source 
coloring layer coloring layer coloring layer Light source Wavelength (nm) 

480 550/50 7104) He-Cd laser 441.6 Y 
6305) Arlaser 514.5 M 

He-Ne laser 632.8 
2 480 550/510 7104) GaAs (900) + SHG) 450 Y 

6005) InGaAs (1200) -- SHG 600 M 
InGaAs (1300) + SH 650 C 

3 480 550/510 7104) GaAs (900) + SHG 450 Y 
6005) InGaAs (1200) + SHG 600 C 

Above Described 54 M 
sum frequency) 

43) 480 S50/510 704) AlGanAs (670) 670 C 
7505) 805) GaAlAs (750) 750 

GaAlAs (810) 810 M 
53) 480 550/510 7104) AlGainAs (670) 670 C 

7505) 8305) GaAlAs (750) 750 Y 
GaAlAs (830) 830 M 

63) 480 550/510 7104) AlGainAs (670) 670 C 
7805) 8305) GaAIAs (780) 780 Y 

GaAlAs (830) 830 M 
73) 480 550/510 704) AlGanAs (670) 670 C 

7805) 8805) GaAIAs (780) 780 Y 
GaAlAs (880) 880 M 

83) 480 550/510 704) LED (580) 580 M 
805) 5805) LED (665) 665 C 

LED (810) 810 Y 

1) SHG: using second higher harmonics produced by 35 
non-linear optical elements 

2) Obtained by two lasers (900 nm, 1,200 nm) and a examples of the substituted or unsubstituted alkyl group 
non-linear optical element represented by R11 and R12 include methyl group, ethyl 

3) Added maximum spectral sensitivities 5) for the group, n-propyl group, i-propyl group, 2-hydroxyethyl 
yellow coloring layer and magenta coloring layer can 40 group, 4-hydroxyethyl group, 2-acetoxyethyl group, 
be exchanged 

4) Broad spectral sensitivity in a wavelength range of 
650 to 730 nm (max. spectral sensitivity at 710 nm) 

5) These maximum spectral sensitivities are added to 

3-acetoxypropyl group, 2-methoxyethyl group, 4 
methoxybutyl group, 2-carboxyethyl group, 3-carboxy 
propyl group, 2-(2-carboxyethoxy)ethyl group, 2-sulfo 
ethyl group, 3-sulfopropyl group, 3-sulfobutyl group, 

the conventional maximum spectral sensitivities. 45 4-sulfobutyl group, 2-hydroxy-3-sulfopropyl group, 
The spectral sensitizing dyes to be used in the present 2-(3-sulfopropoxy)ethyl group, 2-acetoxy-3-sulfopropyl 

invention will be further described hereinafter. group, 3-methoxy-2-(3-sulfopropoxy)propyl group, 2 
As the spectral sensitizing dye sensitive to light of 400 2-(3sulfopropoxy)ethoxyethyl group, and 2-hydroxy 

to 500 nm there is preferably used at least one of com- 3-(3-sulfopropoxy)propyl group. 
pounds represented by the general formula (I): 50. As the spectral sensitizing dye sensitive to light of 500 

to 570 nm, these can be preferably selected from dyes 
eZll Z11- (I) represented by the general formula (II) below. These 

Y dyes can be used singly or in combination. 
CH y =( 

M s N- 55 -2. s Z24 (II) 
V 

R11(X119)11 R12 )-CH=(-CH=( 
SS N-1 

wherein Z11 and Z12 each represents an atomic group 
selected from the group consisting of benzoxazole nu- 60 R23 (X216)2 R24 
cleus, naphthoxazole nucleus, benzothiazole nucleus 
and naphthothiazole nucleus which may be substituted wherein Z23 and Z24 each represents an atomic group 
by halogen atom, alkyl group, alkoxy group, aryl group selected from the group consisting of benzoxazole nu 
or hydroxyl group; R11 and R12 each represents a substi- cleus, naphthoxazole nucleus, benzothiazole nucleus 
tuted or unsubstituted alkyl group: X11 represents an 65 and naphthothiazole which may be substituted by halo 
anion; and in 11 represents an integer 0 or 1, with the 
proviso that at least one of Z11 and Z12 represents a 
benzothiazole nucleus or naphthothiazole nucleus and 

gen atom, alkyl group, alkoxy group, aryl group and 
hydroxyl group; R25 represents a hydrogen atom or 
alkyl group; R23 and R24 each represents a substituted or 
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unsubstituted alkyl group; X219 represents an anion; and 
n21 represents an integer 0 or 1, with the proviso that if 
one of R23 and R24 forms an inner salt with quarterna 
rized nitrogen atoms, n21 is 0. 

Preferred examples of functional groups which sub 
stitute for the heterocyclic groups formed of Z23 and 
Z24 include halogen atom such as fluorine, chlorine and 
bromine, alkyl group such as methyl, ethyl and propyl, 
alkoxy group such as methoxy, ethoxy and propoxy, 
and aryl group such as phenyl and p-tolyl. 

Preferred examples of the group represented by R25 
include hydrogen aton, and alkyl group such as methyl 
group, ethyl group, propyl group and butyl group. 
Preferred among these alkyl groups are ethyl group and 
propyl group. Preferred examples of the substituted or 
unsubstituted alkyl group represented by R23 or R24 
include methyl group, ethyl group, n-propyl group, 
i-propyl group, 2-hydroxyethyl group, 4-hydroxybutyl 
group, 2-acetoxyethyl group, 3-acetoxypropyl group, 
2-methoxyethyl group, 4-methoxybutyl group, 2-car 
boxyethyl group, 3-carboxypropyl group, 2-(2-carbox 
yethoxy)ethyl group, 2 sulfoethyl group, 3-sulfopropyl 
group, 3-sulfobutyl group, 4-sulfobutyl group, 2 
hydroxy-3-sulfopropyl group, 2-(3-sulfopropoxy)ethyl 
group, 2-acetoxy-3-sulfopropyl group, 3-methoxy-2-(3- 
sulfopropoxy)propyl group, 2-2-(3-sulfopropoxy)e- 
thoxyethyl group, 2-hydroxy-3-(3-sulfopropoxy)pro 
pyl group, benzyl group, and phenetyl group. 
As the spectral sensitizing dye sensitive to light of 650 

to 750 nm there can be preferably selected from dyes 
represented by the general formula (II), wherein at least 
one of Z3 and Z24 of the above mentioned general for 
mula (II) represents benzothiazole nucleus or naphtho 
thiazole nucleus, which are designated as dye (II), and 
also the following general formula (III). The dyes of 
general formula (II) and general formula (III) can be 
used singly or in combination. 

V Vs (III) 

V2 Z3 2. V6 

A. LFL-L-L-L- 
Vs V7 

V4 R3 R32 V8. 

In the general formula (III), Z31 represents a nitrogen 
atom, oxygen atom, sulfur atom or selenium atom. Z32 
represents an oxygen atom, sulfur atom or selenium 
atO. 

Ll, L2, L3, L4 and L5 each represents a methine group 
which may be substituted with a substituted or unsubsti 
tuted alkyl group, e.g., methyl, ethyl, substituted or 
unsubstituted aryl group, e.g., phenyl, or halogen atom, 
e.g., chlorine, bromine, or may form a ring with other 
methine groups. 
R3 and R32 may be the same or different and each 

represents an alkyl group. Preferred examples of such 
an alkyl group include unsubstituted alkyl group con 
taining 18 or less carbon atoms, e.g., methyl, ethyl, 
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propyl, butyl, pentyl, octyl, decyl, dodecyl, octadecyl, 
and a substituted alkyl group, e.g., an alkyl group con 
taining 18 or less carbon atoms substituted by substitu 
ents such as a carboxy group, sulfo group, cyano group, 
halogen atom, e.g., fluorine, chlorine, bromine; a hy 
droxyl group; an alkoxycarbonyl group containing 8 or 
less carbon atoms, e.g., methoxycarbonyl, ethoxycarbo 
nyl, phenoxycarbonyl, benzyloxycarbonyl; an alkoxy 

65 
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group containing 8 or less carbon atoms, e.g., methoxy, 
ethoxy, benzyloxy, phenethyloxy; a monocyclic aryl 
oxy group containing 10 or less carbon atoms, e.g., 
phenoxy, p-tolyloxy; an acyloxy group containing 3 or 
less carbon atoms, e.g., acetyloxy, propionyloxy; an 
acyl group containing 8 or less carbon atoms, e.g., ace 
tyl, propionyl, benzoyl, mesyl; a carbamoyl group, e.g., 
carbamoyl, N,N-dimethylcarbamoyl, morpholinocar 
bonyl, piperidinocarbonyl; a sulfamoyl group, e.g., sul 
famoyl, N,N-dimethylsulfamoyl, morpholinosulfonyl, 
piperidinosulfonyl; and an aryl group containing 10 or 
less carbon atoms, e.g., phenyl, 4-chlorophenyl, 4 
methylphenyl, a-naphthyl. 

Particularly preferred among these alkyl groups are 
an unsubstituted alkyl group, e.g., methyl, ethyl, and 
sulfoalkyl group, e.g., 2-sulfoethyl, 3-sulfopropyl, 4-sul 
fobutyl. . 

R31 and L1, and/or R32 and L5 may be connected to 
each other to form a 5- or 6-membered carbon ring. 
V1,V2, V3, V4, Vs, V6, V7 and V8 each can represent 

a hydrogen atom; a halogen atom, e.g., chlorine, fluo 
rine, bromine, an unsubstituted alkyl group, preferably 
an unsubstituted alkyl group containing 10 or less car 
bon atoms, e.g., methyl, ethyl, a substituted alkyl group, 
preferably 18 or less carbon atoms, e.g., benzoyl, a 
naphthylmethyl, 2-phenylethyl, trifluoromethyl, an 
acyl group, preferably an acryl group containing 10 or 
less carbon atoms, e.g., acetyl, benzoyl, mesyl, acyloxy 
group, and preferably an acyloxy group containing 10 
or less carbon atoms, e.g., acetyloxy, alkoxycarbonyl 
group, preferably an alkoxycarbonyl group containing 
10 or less carbon atoms, e.g., methoxycarbonyl, ethox 
ycarbonyl, benzyloxycarbonyl; a substituted or unsub 
stituted carbamoyl group, e.g., carbamoyl, N,N-dime 
thylcarbamoyl, morpholinocarbonyl, piperidinocarbo 
nyl; a substituted or unsubstituted sulfanoyl group, e.g., 
sulfamoyl, N,N-dimethylsulfamoyl, morpholinosulfo 
nyl, piperidinosulfonyl; a carboxy group; a cyano 
group; a hydroxyl group; an amino group; an acylamino 
group, preferably an acylamino group containing 8 or 
less carbon atoms, e.g., acetylamino; an alkoxy group; 
preferably alkoxy group containing 10 or less carbon 
atoms, e.g., methoxy, ethoxy, benzyloxy; an alkylthio 
group, e.g., ethylthio, alkylsulfonyl group, e.g., methyl 
sulfonyl; a sulfonic acid group, an aryloxy, e.g., phe 
noxy; or an aryl group, e.g., phenyl, tolyl. Among V to 
V8, those two groups which are connected to adjacent 
carbon atoms may be connected to each other to form a 
condensed ring. Examples of such a condensed ring 
include benzene ring, and heterocyclic group, e.g., pyr 
role, thiophene, furan, pyridine, imidazole, triazole, 
thiazole. 
When it is necessary to neutralize ionic charge of the 

dye, (X3)n31 is contained in the formula to indicate the 
presence or absence of cations or anions. Therefore, n3. 
can take a proper value of 0 or more as necessary. 
Whether such a dye is a cation or anion or has no net 
ionic charge depends on its auxochrome and substitu 
ents. Paired ions (X3)3 can be easily replaced after the 
preparation of the dye. Typical cations are inorganic or 
organic ammonium ions and alkaline metal ions. On the 
other hand, the anions may be either inorganic or or 
ganic anions. Examples of such anions include halogen 
anions, e.g., fluorine ion, chlorine ion, bromine ion, 
iodine ion; substituted arylsulfonic acid ions, e.g., p-tol 
uenesulfonic acid ion, p-chlorobenzenesulfonic acid 
ion); aryldisulfonic acid ions, e.g., 1,3-benzenedisulfonic 
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acid ion, 1,5-naphthalenedisulfonic acid ion, 2,6-naph 
thalenedisulfonic acid ion; alkylsulfuric acid ions, e.g., 
methylsulfuric acid ion; sulfuric acid ion; thiocyanic 
acid ion, perchloric acid ion; tetrafluoroboric acid ion; 
picric acid ion; acetic acid ion; and trifluoromethanesul- 5 
fonic acid ion. Preferred among these ions is an iodine 
O 

Among red-sensitive sensitizing dyes represented by 
the general formula (III), preferred are those repre 
sented by the general formulae (IV) or (V) below: O 

CH3 CH3 

24 
Li=( 

V8 S O 

Née 

Rs.5 

N 

In the general formula (IV), Z43 represents an oxygen 
atom or sulfur aton. 

L6 and L7 each represents a methine group. 
R43 and R44 have the same meanings as R31 and R32 in 

the general formula (III), respectively. R43 can be con 
nected to L6 to form a 5- or 6-membered carbon ring, 
and R44 can be connected to L7 to form a 5- or 6-mem 
bered carbon ring. 

V9, V10, V11, V12, V13, V14, V15 and V16 each repre 
sents a hydrogen atom or a substituent as defined by V1, 
V2, V3, V4, V5, V6, V7 and V8 in the general formula 
(III) respectively. Among V9 to V16, those two groups 
connected to adjacent carbon atoms cannot together 40 
form a condensed ring. Assuming that V9 to V16 each 
has a Hammett or value (opi, i=9 to 16) satisfying the 
equation 
Y= op9+ op10+ op11+ Op12--op13+ op14+ op15-p16; 
if Z43 is an oxygen atom, Y is -0.08 or less; and if Z43 
is a sulfur atom, Y is -0.05 or less. Y is preferably 
-0.15 or less, particularly from -0.90 to -0.17 if Z43 
is an oxygen atom, and is preferably -0.30 or less, 
particularly from -1.05 to -0.34 if Z43 is a sulfur atom. 
The value of of indicates a value set forth in Kozo 

kassei Sokan Konwakai, "Kagaku no Ryoiki', No. 122, 
"Yakubutu no Kozokassei Sokan- Drug Design to Sayo 
Kisaku Kenkyu eno Shishin', pp. 96 to 103, Nankodo, 
and Corwin Hansch and Albert Leo, "Substituent Con 
stants for Correlation Analysis in Chemistry and Biol 
ogy', pp. 69 to 161, John Wiley and Sons. A method for 
the measurement of or is described in "Chemical Re 
views'', vol. 17, pp. 125 to 136, 1935. Preferred exam 
ples of V9, V10, V11, V12, V13, V14, V15 and V16 include 
a hydrogen atom; an unsubstituted alkyl group contain 
ing 6 or less carbon atoms, e.g., methyl, ethyl, n-propyl, 
isopropyl, n-butyl, t-butyl, pentyl, cyclopropyl, cyclo 
butyl, cyclopentyl, cyclohexyl; a substituted alkyl 
group containing 8 or less carbon atoms, e.g., carboxy 
methyl, 2-carboxyethyl, benzyl, phenethyl, dine 
thylaminopropyl; a hydroxyl group; an amino group, 
e.g., amino, hydroxylamino, methylamino, dimethyl 
amino, diphenylamino; an alkoxy group, e.g., methoxy, 
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O 
ethoxy, isopropoxy, propoxy, butoxy, pentoxy; an aryl 
oxy group, e.g., phenoxy), and an aryl group, e.g., 
phenyl. 

OX42)42 has the same meaning as (X3).3 in the gen 
eral formula (III). 

In the general formula (V), L8, L9, L10, L11 and L12 
have the same meanings as L1, L2, L3, L4 and L5 in the 
general formula (III), respectively. L8, L9, L10, L11 and 
L12 each preferably is a methine group substituted by a 
substituent having a negative Hammett of value. Exam 
V13 (IV) 

V4 

V5 

W16 

V21 (V) 

V22 

V23 

V24 

ples of such a substituent include a substituted or unsub 
stituted alkyl group, e.g., methyl, ethyl. More prefera 
bly, L9 and L11 may be connected to each other to form 
a 5- or 6-membered carbon ring. 

R55 and R56 have the same meanings as R31 and R32 in 
the general formula (III), respectively. 
Among V17, V8, V19, V20, V21, V23 and V24, one or 

more pairs connected to adjacent carbon atoms are 
connected to each other to form a benzene ring or het 
erocyclic group, e.g., pyrrole, thiophene, furan, pyri 
dine, imidazole, triazole, thiazole. These rings may be 
further substituted. The other groups V17 to V24 which 
do not participate in this construction have the same 
meanings as V1 to V8 in the general formula (III), re 
spectively. 

(X53).53 has the same meaning as CX31)n31 in thegen 
eral formula (III). 

In particular, when a high silver chloride content 
emulsion is used as an emulsion, a compound having a 
reduction potential (ER) of -1.23 (VvsSCE) or lower, 
particularly - 1.27 (VvsSCE) or lower is preferably 
used. In respect to chemical structure, a benzothiadicar 
bocyanine dye in which two methine groups in a pen 
tamethine connecting group are connected to each 
other to form a ring is preferably used. Electron dona 
tive groups such as an alkyl group and an alkoxy group 
are preferably connected to the benzene ring in the 
benzothiazole nucleus of such a dye. 
The measurement of reduction potential can be ac 

complished by phase-discriminative secondary higher 
hairmonics alternating voltammetry. A dropping mer 
cury electrode is used as working electrode. A saturated 
calomel electrode is used as reference electrode. Plati 
num is used as opposite electrode. 
The measurement of reduction potential by phase-dis 

criminative secondary harmonics alternating vol 
tammetry using platinum as working electrode is de 
scribed in "Journal of Imaging Science', vol. 30, pp. 27 
to 35. 1986. 
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Specific examples of the sensitizing dyes represented 
by the general formula (I), (II) and (III) will be set forth 
below, but the present invention should not be con 
strued as being limited thereto. 

S S 

)-CH =( 
C Nee Cl 

S S 

-al-IO C 

(CH2)3SO36 f O 

S S 

)- CH=( 
H3CO 

(CH2)3SOse f 

-o-IO 
O Hs O 

)- CH=(-CH=( O 
Nee 

(CH2)2SO36 (CH2)2 

y 

.1 

-3 

I-4 

E-5 

I-1 

SOH.N 

(CH2)2SOse (CH2)2 EO 
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-continued 

S CH3 CH3 O O or old? 
(III-40) 

C2H5 

ER = -1.34 

(III-41) 
CH3 CH3 

CH3 S O 

)-CH CH=( O 
CH3 

C2H5 Ie C2H5 

ER = -1.34 

(III-42) 

CH3 S H. O 

)-CH=CH-2-CH-CH=( O 
CH3 Née N 

th. e C2H5 
ER = -1.29 

CH3 S (H, S ch, (III-43) 

M CH=CH--CH-CH=( 
N CH3 

(CH2)4SO3G 
(CH3)2 

CH3 CH3 (III-44) 

S S 

)-CH CH=( s 
C2H5 e C2H5 

Examples of spectral sensitizing dyes to be used for grains and cannot be easily desorbed therefrom by a 
the purpose of providing spectral sensitivity to ranges so dispersed substance present therewith such as coupler. 
other than the above mentioned spectral sensitivity The sensitizing dyes represented by the general for 
range include those described in Harner, "Heterocyclic mulae (VI), (VII) and (VIII) will be further described 
Compounds-Cyanine Dyes and Related Compounds', hereinafter. 

(VI) 
-----Z61---- s s ----Z62-- M 

Rsi-N-(-CH=CH-C=CH-C=C ceCH-CH3Ne-Rs. 
(X619)ns 

John Wiley Sons, New York, London, 1964. 
In particular, for spectral sensitization in a range of wherein Z51 and Zó2 each represents an atomic group 

720 nm or more, any suitable sensitizing dye can be required for the formation of a heterocyclic nucleus. 
selected from the group consisting of sensitizing dyes Such a heterocyclic nucleus is preferably a 5- or 6 
represented by the general formulae (VI), (VII) and 65 membered nucleus containing as hetero atoms nitrogen 
(VIII) described below. These sensitizing dyes are ad- atoms and optionally sulfur, oxygen, selenium or tellu 
vantageous in that they are chemically stable, can be rium atoms. Condensed rings or substituents may be 
relatively firmly adsorbed by the surface of silver halide further connected to these rings. 



19 
Specific examples of the above mentioned heterocy 

clic nucleus include thiazole nucleus, benzothiazole 
nucleus, naphthothiazole nucleus, selenazole nucleus, 
benzoselenazole nucleus, naphthoselenazole nucleus, 
oxazole nucleus, benzoxazole nucleus, naphthoxazole 5 
nucleus, imidazole. nucleus, benzimidazole nucleus, 
naphthoimidazole nucleus, 4-quinoline nucleus, pyrro 
line nucleus, pyridine nucleus, tetrazole nucleus, indo 
lenine nucleus, benzindolenine nucleus, indole nucleus, 
tellurazole nucleus, benzotellurazole nucleus, and naph 
thotellurazole nucleus. 

R6 and Ré2 each represents an alkyl group, alkenyl 
group, alkynyl group or aralkyl group. These groups 
and groups described hereinafter are construed as op 
tionally containing substituents. For example, the alkyl 
group may be a substituted or unsubstituted alkyl group. 
These groups may be straight-chain, branched or cyc 
lic. The alkyl group preferably contains 1 to 8 carbon 
atOnS. 

Specific examples of substituents to be contained in 
such a substituted alkyl group include a halogen atom, 
e.g., chlorine, bromine, fluorine; a cyano group; an 
alkoxy group; a substituted or unsubstituted amino 
group; a carboxy group; a sulfonic acid group; and a 
hydroxyl group. The alkyl group may contain these 
substituents singly or in combination thereof. 

Specific examples of the alkenyl group represented 
by Rél or R62 include a vinylmethyl group. 

Specific examples of the aralkyl group represented by 
R6 or R62 include a benzyl group and a phenethyl 
group. 
The suffix m61 represents an integer 1, 2 or 3. 
Re3 represents a hydrogen atom. Ró4 represents a 

hydrogen atom, a lower alkyl group or an aralkyl group 
and may be connected to R62 to form a 5- or 6-mem 
bered ring. If R64 represents a hydrogen atom, R63 may 
be connected to other R53's to form a hydrocarbon ring 
or heterocyclic group. Such a ring is preferably a 5- or 
6-membered ring. The suffixes j61 and kó1 each repre 
sents an integer 0 or 1. X61 represents an acid anion. 40 
The suffix ns represents an integer 0 or 1. 

10 

15 

20 

25 
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O R73 

wherein Z71 and Z72 have the same meanings as Z51 and 55 
Z62, respectively, and R71 and R72 have the same mean 
ings as R61 and Ré2. R73 represents an alkyl group; an 
alkenyl group; an alkynyl group; or an aryl group, e.g., 
substituted or unsubstituted phenyl group, further, m71 
represents an integer 2 or 3. R74 represents a hydrogen 
atom; a lower alkyl group or an aryl group and may be 
connected to other R74's to form a hydrocarbon ring or 
heterocyclic ring. Such a ring is preferably a 5- or 6 
membered ring. 
Q71 represents a sulfur atom, oxygen aton, selenium 

atom or >N-R75 in which R75 has the same meaning 
as R73. The suffixes j71, k71, X71 and n71 have the same 
meanings as j61, kó1, X61 and né1, respectively. 

65 
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R74 1. Y 
-Q71- e 

CH-C-7 c je=CH-ceCH-CH3OTN -R72 
Can-N 

a N 

20 

Z8 (VIII) 
R83 

-8lN Rsi-N-e-CH=CH-sc CHC n3 c jc=s 
C-N 

a N 
O R82 

wherein Z81 represents an atomic group required for the 
formation of a heterocyclic ring. Specific examples of 
such a heterocyclic ring include those described with 
reference to Z51 and Z52, and also thiazolidine, thiazo 
line, benzothiazoline, naphthothiazoline, selenazolidine, 
selenazoline, benzoselenazoline, naphthoselenazoline, 
benzoxazoline, naphthoxazoline, dihydropyridine, 
dihydroquinoline, benzimidazoline, and naph 
thoimidazoline. 

Q81 has the same meaning as Q71. R81 has the same 
meaning as R61 or R62, and R82 has the same meaning as 
R73. The suffix ms represents an integer 2 or 3. R83 has 
the same meaning as R74 and may be connected to other 
R83's to form a hydrocarbon ring or heterocyclic ring. 
The suffix.js has the same meaning as j61. 

In the general formula (VI), the heterocyclic nucleus 
formed of Zól and/or Z52 preferably contains naphtho 
thiazole nucleus, naphthoselenazole nucleus, naphthox 
azole nucleus, naphthoimidazole nucleus or 4-quinoline 
nucleus. This can also apply to Z71 and/or Z72 in the 
general formula (VII) and Z81 in the general formula 
(VIII). In these sensitizing dyes, methine chains prefera 
bly form a hydrocarbon ring or heterocyclic ring. M 
The infrared sensitization is effected at M-band of / 

sensitizing dyes. Therefore, the spectral sensitivity dist/ 
tribution is normally broader than sensitization at J. / 
band. Thus, a colored layer containing a dye is prefera? 
bly provided in a colloid layer on the light-sensitive 
surface side rather than a predetermined light-sensitive 
layer to correct the spectral sensitivity distribution. The 
colored layer is effective to inhibit color stain by a 
filtering effect. 

s IE --Z72 a (VII) 

As a sensitizing dye for infrared sensitization, a pref. 
erable compound has a reduction potential of -1.05 
(VvsSCE) or lower, particularly - 1.10 (VvsSCE) or 
lower. Such a sensitizing dye is favorable for high sensi 
tization, particularly for stabilization of sensitivity or 
latent images. 
The measurement of reduction potential can be ac 

complished by phase-discriminative secondary higher 
harmonics alternating polarography. A dropping mer 
cury electrode is used as working electrode. A saturated 
calomel electrode is used as reference electrode. Plati 
num is used as the opposite electrode. 
The measurement of reduction potential by phase-dis 

criminative secondary higher harmonics alternating 
voltammetry using platinum as working electrode is 
described in 6Journal of Imaging Science", vol. 30, pp. 
27 to 35, 1986. 

/ 
-- - 

N 
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-continued 
C3 CH3 (Q-112) 

S S 

)- CH CH=CH-CH=( 
C2H5 C2H5 e 

O 

O S CH3 CH3 S spectral sensitization can be effected prior to chemical 
O )= a C- CH-CH CH-( DIG-v sensitization. Alternatively, these dyes can be incorpo 

N wo NS rated in the emulsion before the completion of the pre 
cipitation of silver halide grains to initiate spectral sensi 

Et e Et tization. As taught in U.S. Pat. No. 4,225,666, a spectral 2 - 

w sensitizing dye can be batch-wise incorporated in the 
emulsion. In particular, a spectral sensitizing dye can be 

S. : .CH partially incorporated in the emulsion prior to chemical 
S: 20 sensitization, and the rest part of the dye can be incor 
(Q-16) 6-OCH3 porated in the emulsion after chemical sensitization. As 
(Q-17) 5-OCH3 taught in U.S. Pat. No. 4,183,756, these spectral sensitiz g 
S. SE ing dyes can be incorporated in the emulsion at any time 
(Q-119) 6-(OCH3)2 25 during the formation of silver halide grains. In particu 

In order to incorporate these spectral sensitizing dyes 
into the silver halide emulsion, these spectral sensitizing 
dyes may be directly dispersed in the emulsion or incor 
porated in the emulsion in the form of a solution in a 
solvent such as water, methanol, ethanol, propanol, 
methyl Cellosolve and 2,2,3,3-tetrafluoropropanol or a 
mixture thereof. As described in JP-B-44-23389, JP-B- 
44-27555 and JP-B-57-22089 (the term “JP-B” as used 
herein means an "examined Japanese patent publica 
tion”), these dyes may be incorporated in the emulsion 
in the form of an aqueous solution or colloidal disper 
sion prepared in the presence of an acid or base. As 
described in U.S. Pat. Nos. 3,822, 135 and 4,006,025, 
these dyes may be incorporated in the emulsion in the 
form of an aqueous solution or colloidal dispersion pre 
pared in the presence of a surface active agent. These 
dyes may be incorporated in the emulsion in the form of 
an aqueous dispersion or hydrophilic colloidal disper 
sion of solution in a solvent substantially immiscible 
with water such as phenoxyethanol. As described in 
JP-A-53-102733 and JP-A-58-105141 (the term “JP-A' 
as used herein means an "unexamined published Japa 
nese patent application'), these dyes may be incorpo 
rated in the emulsion in the form of a dispersion in a 
hydrophilic colloid. These dyes may be incorporated in 
the emulsion at any step during the preparation of the 
emulsion which has heretofore been known to be useful. 
In particular, the time of incorporation of these dyes in 
the emulsion can be selected from the group consisting 
of before the formation of the silver halide grains, dur 
ing the formation of the silver halide grains, between 
shortly before the formation of the silver halide grains 
and before the rinse step, before the chemical sensitiza 
tion, during the chemical sensitization, and between 
shortly after the chemical sensitization and before the 
cooling and solidification of the emulsion. Ordinarily, 
the incorporation of these dyes is effected between the 
completion of chemical sensitization and before coat 
ing. As described in U.S. Pat. Nos. 3,628,969 and 
4,225,666, these dyes can be incorporated in the enul 
sion at the same time with a chemical sensitizer so that 
spectral sensitization is effected at the same time as 
chemical sensitization. As described in JP-A-58-13928, 
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lar, these spectral sensitizing dyes are preferably incor 
porated in the emulsion before the step of rinsing the 
emulsion or the step of chemical sensitization of the 
emulsion. 
The amount of the spectral sensitizing dye to be in 

corporated can vary widely as necessary and is prefera 
bly in the range of 0.5x10-6 to 1.0x10-2 mol, more 
preferably 1.0x10-6 to 5.0x10-3 mol per mol of silver 
halide. 
For red or infrared sensitization in the present inven 

tion, M-band type sensitization can be effectively ac 
complished by supersensitization with a compound 
represented by the general formula (A), (B), (Ea), (Eb) 
or (Ec) which described infra. 
The supersensitizer represented by the general for 

mula (A) can be used in combination with the supersen 
sitizers represented by the general formulae (B), (Ea), 
(Eb) and (Ec) to exhibit a specifically improved effect 
of supersensitization. 

(A) X9 

N is 
'-- N 

R94 

In the general formula (A), A91 represents a divalent 
aromatic residue. R91, R92, R93 and R94 each represents 
a hydrogen aton, hydroxyl group, alkyl group, alkoxy 
group, aryloxy group, halogen aton, heterocyclic nu 
cleus, heterocyclylthio group, arylthio group, amino 
group, alkylamino group, arylanino group, aralk 
ylamino group, aryl group or mercapto group which 
may be substituted. m 
At least one of A91, R91, R92 and R94 contains sulfo 

groups. X91 and Y91 each represents -CH= r -N-, 
with the proviso that at least one of X9 and Y91 repre 
sents -N-. 

In the general formula (A), -A91- represents a 
divalent aromatic residue which may contain -SO3M 
group (in which M represents a hydrogen atom or a 
cation which provides water-solubility, e.g., sodium 
and potassium). 
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-A91- can be advantageously selected from the 
group consisting of -A92- and -A93- described 
infra, with the proviso that if none of R91, R92, R93 and 
R94 contains -SO3M91 group, -A91- is selected from 
the group consisting of -A92-. 5 

CHCH -O- 
SOM SOM 

-O-)- 
SOM 3 

SOM 

-)- 
SOM 

o-O- NHCO 
SO3M SOM 

-)- 
SOM SOM 

-)- 
SOM SOM 

SO3M SOM 

SO 

IOICI SOM SOM 

-()-con -)- 
SOM SOM 

wherein M represents a hydrogen atom or a cation 
which provides water-solubility. 
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-continued -continued 
6-anilinopyrimidine-4-ylaminostilbene-2,2'- 
disulfonate 

: O : (A-5): Triethylammonium 4,4'-bis(2,6-diphenoxy 
5 pyrimidine-4-ylaminostilbene-2,2'-disulfonate 

(A-6): Disodium 4,4'-bis(2,6-di(benzoimidazolyl-2- 
thio)pyrimidine-4-ylaminostilbene-2,2'- 
disulfonate 

(A-7): Disodium 4,4'-bis(4,6-di(benzothiazolyl-2- 
CH2 thio)pyrimidine-2-ylaminostilbene-2,2'- 

O disulfonate 
(A-8): Disodium 4,4'-bis(4,6-di(benzothiazolyl-2- 

amino)pyrimidine-2-ylaminostilbene-2,2'- 
disulfonate 

(A-9): Disodium 4,4'-bis(4,6-di(naphthyl-2-oxy) 
pyrimidine-2-ylaminostilbene-2,2'-disulfonate 

H 15 (A-10): Disodium 4,4'-bis(4,6-diphenoxypyrimidine-2- 
N ylamino)stilbene-2,2'-disulfonate 

(A-11): Disodium 4,4'-bis(4,6-diphenylthiopyrimidine-2- 
ylamino)stilbene-2,2'-disulfonate 

(A-12): Disodium 4,4'-bis(4,6-dimercaptopyrimidine-2- 
yiamino)biphenyl-2,2'-disulfonate 

20 (A-13): Disodium 4,4'-bis(4,6-dianilino-triazine-2- 
ylamino)stilbene-2,2'-disulfonate 

R91, R92, R93 and R94 each represents a hydrogen (A-14): Disodium 4,4'-bis(4-anilino-6-hydroxy-triazine 
atom; a hydroxyl group; a alkyl group, preferably con- 2-ylamino)stilbene-2,2'-disulfonate 
taining 1 to 8 carbon atoms, e.g., methyl, ethyl, n-pro- (A-15): Disodium 4,4'-bis(46signaphthyl-2-oxy) 
pyl, n-butyl; an alkoxy group, preferably containing 1 to (A-16): Briticially 
8 carbon atoms, e.g., methoxy, ethoxy, propoxy, but- 25 ylamino)stilbene-2,2'-disulfonate 
oxy; an aryloxy group, e.g., phenoxy, naphthoxy, o- (A-17): Disodium 4,4'-bis(4-chloro-6-(2-naphthyloxy) 
tolyloxy, p-sulfophenoxy; a halogen atom, e.g., chio (A-18): Einity).Single 
rine, bromine; a heterocyclic nucleus, e.g., morpholinyl, thiopyrimidineyaAstilbene-2,2'40 
piperidyl; an alkylthio group, e.g., methylthio, eth- disulfonate 
ylthio; a heterocyclylthio group, e.g., benzothiazolyl, 30 (A-19). Disodium 4,4'-bis(4,6-di(benzoimidazolyl-2-thio) 
benzoimidazolylthiophenyltetrazolylthio; an arylthio (A-20): EastES 
group, e.g., phenylthio, tolylthio; an amino group; an triazine-2-ylaminostilbene-2,2'-disulfonate 
alkylamino group or substituted alkylamino group, e.g., 
methylamino, ethylamino, propylamino, dimethyl 
amino, diethylamino, dodecylamino, cyclohexylamino, Preferred among these s E. 'G to 
A-hydroxyethylamino, di-(3-hydroxyethyl)amino, 3- (A-6), (A-9), (A-15) and (A-20). Particularly preferred yaroxyetny al-p-nydroxyetny among these examples are (A-1), (A-2), (A-4), (A-5) 
sulfoethylamino), arylamino or substituted arylamino (A-g), (A-15), and (A-20) y y s 9 
group (e.g., anilino, o-sulfoanilino, m-sulfoanilino, p-sul- E. s Init com ound represented by the 
foanilino, o-toluidino, m-toluidino, p-toluidino, o-car- 40 general E. (A) is used E. al A. of 0.01 to 5 g 
boxyanilino, m-carboxyanilino, p-carboxyanilino, o- per mol of silver halide or in an amount of 5 to 2000 
chloroanilino, m-chloroanilino, p-chloroanilino, p- referably 20 to 1500 by weight per weight of sensitiz 

illino, o-anisidino, m-anisidino, p-anisidino, o- p y y ght p 2 aminoanilino, S i. no,p ing dye. The compound represented by general formula 
acetaminoanilino, hydroxyanilino, disulfophenylamino, (A) is preferably used in combination with a compound 
naphthylamino, sulfonaphthylamino; a heterocy- d by th 1 f l 
clylamino group, e.g., 2-benzothiazolylamino, 2- 45 represented by the general formula (B). 't' The compound represented by the general formula 
pyridylamino; a substituted or unsubstituted aralk- (B) will be further described hereinafter ylamino group, e.g., benzylamino, o-anisylamino, m 
anisylamino, p-anisylamino; an aryl group, e.g., phenyl; 
a or mercapto group. 50 - Zol (B) 

R91, R92, R93, and R94 may be the same or different. If )-Ro 
-A91- is selected from the group consisting of V M 2 Xole 
-A93-, then at least one of R91, R92, R93 and R94 needs Na 
to contain the above mentioned sulfo group in the form o 
of a free acid group or salt. X91 and Y91 each represents 55 
in, ent. Perably, X91 represents -CH=, In the general formula (B), Zol represents a nonmetal 

I p fth b lic atom group required for the formation of a 5- or 
Specific examples of the compound represented y 6-membered nitrogen-containing heterocyclic ring. 

the general formula (A) to be used in the present inven- This heteroyclic ring may be condensed with benzene 
forth below, but the present invention - ring may tion will be set fo y p 60 hthal E les of such a h should not be construed as being limited thereto or naphthalene rings. Examples of such a heterocyclic group include thiazolium, e.g., thiazolium, 4-methyl 

thiazolium, benzothiazolium, 5-methylbenzothiazolium, 
(A-1): Disodium 4,4'-bis(2,6,di(2-naphthoxy)pyrimidine- 5-chlorobenzothiazolium, 5-methoxybenzothiazolium, 

4-ylaminolstilbene-2,2'-disulfonate 6-methylbenzothiazolium, 6-methoxybenzothiazolium, 
(A-2): Ridly sing: lfonat 65 naphtho(1,2-dlthiazolium, naphtho2,1-dithiazolium; 

pyramidine-4-ylaminosti ne-Z, 1SIOlate - (A-3): Disodium 4,4'-bis(2,6-dianilinopyrimidine- oxazolium, e.g., oxazolium, 4-methyloxazolium, ben 
4-ylaminostilbene-2,2'-disulfonate 

(A-4): Disodium 4,4'-bis(2-(2-naphthylamino)- 
zoxazolium, 5-chlorobenzoxazolium, 5-phenylbenzox 
azolium, 5-methylbenzoxazolium, naphthol,2-diox 
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azolium; imidazolium, e.g., 1-methylbenzimidazolium, 
l-propyl-5-chlorobenzimidazolium, 1-ethyl-5,6- 
dichlorobenzimidazolium, 1-allyl-5-trifluoromethyl-6- 
chloro-benzimidazolium; and selenazolium, e.g., ben 
zoselenazolium, 5-chlorobenzoselenazolium, 5-methyl 
benzoselenazolium, 5-methoxybenzoselenazolium, 
naphthol,2-diselenazolium. Rol represents a hydrogen 
aton, alkyl group, preferably containing 8 or less car 
bon atoms, e.g., methyl, ethyl, propyl, butyl, pentyl; or 
an alkenyl group, e.g., allyl. RO2 represents a hydrogen 
atom or lower alkyl group, e.g., methyl, ethyl. Rol and 
Ro2 each may be a substituted alkyl group. Xo1 repre 
sents an acid anion, e.g., Cl, Br, I, ClO4. Pre 
ferred among the groups represented by Zoi are 
thiazoliums. Particularly preferred among the groups 
represented by Zol are substituted or unsubstituted ben 
zothiazolium or naphthothiazolium. These groups are 
construed as including substituted groups. 

Specific examples of the compound represented by 
the general formula (B) will be set forth below, but the 
present invention should not be construed as being lim 
ited thereto. 

S 

6 l ) Br 
H3C Ne 

(B-1) 

CH3 

B-2 S (B-2) 

6 ) Br 
Ne 
CH3 

B-3 S (B-3) 

) Bre 
Ne 
CH-CH=CH2 

S (B-4) 

)-CH, Cle 
H3C Ne 

CH3 

S (B-5) 

) Ie 
H5C2O Ne 

C3H 

H3C S (B-6) 

)-CH, Bre 
Ne 
CH-CH=CH2 

H3CO (B-7) S 
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-continued 

S 

) Bre 
C Ne 

CH3 

O 
)-CH3 Bre 

Nge 

l, 
O 

) Bre 
C Ne 

C2H5 

O 

-CH3 

C Nge 

C N 

C Ne 

Se 

)-CH, Ie 
Cl e 

CH-CH=CH2 

(B-8) 

(B-9) 

(B-10) 

(B-11) 

(B-12) 

(B-13) 

(B-14) 

(B-15) 

(B-16) 

(B-17) 
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-continued 
Se (B-18) OH)no (Ea) 

N 5 

O. COR03 

The present compound represented by the general 10 OH)no (Eb) 
formula (B) is preferably used in an amount of about 
0.01 to 5g per mol of silver halide in the emulsion. 
The weight proportion of the infrared sensitizing dye 

to the compound represented by the general formula 
(B) is preferably in the range of 1/1 to 1/300, particu- 15 SOR04 
larly 1/2 to 1/200. 
The compound represented by the general formula OH (Ec) 

(B) to be used in the present invention can be directly 
dispersed in the emulsion or incorporated in the emul 
sion in the form of solution in a proper solvent such as 20 
water, methyl alcohol, ethyl alcohol, propanol, methyl 
Cellosolve and acetone or a mixture thereof. Alterna 
tively, the compound can be incorporated in the emul- R05 
sion in the form of dispersion in a solution or colloid in 
accordance with the process for the incorporation of 25 wherein R03 and Ro4 each represents OH, OMo1, OR06, 
sensitizing dyes. NH2, NHR06, -NCR06)2, -NHNH2 or -NHNHR06 in 
The incorporation of the compound represented by which Ro6 represents a C-8 alkyl group, allyl group or 

the general formula (B) in the emulsion can be effected aralkyl group; Moi represents an alkaline metal or alka 
before or after the incorporation of sensitizing dye. The line earth metal; Ros represents OH or halogen atom; 
compound represented by the general formula (B) and 30 and no and no2 each represents an integer 1, 2 or 3. 
the sensitizing dye may be separately dissolved, and Specific examples of the substituted or unsubstituted 
then incorporated in the emulsion separately at the same polyhydroxybenzene as component of the aldehyde 
time or in admixture. 
The combination of the infrared sensitizing dve and condensate to be used in the present invention will be g dy 

the compound represented by the general formula (B) 35 set forth below, but the present invention should not be 
can be advantageously used in combination with the construed as being limited thereto. 
compound represented by the general formula (A). 

In a high silver chloride content emulsion which bas A-Resorcinolic acid (E-1) 
been infrared-sensitized, if the compound represented 
by the general formula (A) or (B) is used in combination 40 y-Resorcinolic acid (E-2) 
with a heterocyclic mercapto compound, it provides a 
higher sensitivity and fog E as well l stabiliza- Hydrazide 4-hydroxybenzoate (E-3) 
tion of latent images and remarkable improvement in Hydrazide 3,5-hydroxybenzoate (E-4) 
the dependence of the linearity of gradation on the 
development process. 45 p-Chlorophenol (E-5) 

Examples of such a heterocyclic mercapto compound r 
include a thiazole ring, oxazole ring, oxazine ring, thia- Sodium hydroxybenzenesulfonate (E-6) 
zole ring, thiazoline ring, selenazole ring, imidazole p-Hydroxybenzoic acid (E-7) 
ring, indoline ring, pyrrolidine ring, tetrazole ring, thia 
diazole ring, quinoline ring, oxadiazole ring, and com- 50 o-Hydroxybenzoic acid (E-8) 
pounds substituted by mercapto group. In particular, 
these heterocyclic mercapto compounds preferably m-Hydroxybenzoic acid (E-9) 
contain a carboxyl group, sulfo group, carbamoyl 
group, sulfamoyl group, or hydroxyl group. JP-B-43- p-Dioxybenzene (E-10) 
22883 describes the use of a heterocyclic mercapto 55 Gallic acid (E-11) 
compound as a supersensitizer. In the present invention, 
such a heterocyclic mercapto compound can be used in Methyl p-hydroxybenzoate (E-12) 
combination with the compound represented by the 
general formula (B) to exhibit remarkable effects of Amide o-hydroxybenzenesulfonate (E-13) 
inhibiting fog and supersensitization. Amide N-ethyl-O-hydroxybenzoate (E-14) 

For the red or infrared sensitization of the present 
invention, a supersensitizer which can be effectively 
used includes a condensate of 2 to 10 units of substituted 
or unsubstituted polyhydroxybenzene and formalde 
hyde represented by the general formula (Ea), (Eb) or 65 OH 
(Ec). Such a supersensitizer has an effect of inhibiting CONHC2H5) 
the deterioration in latent images with time and reduc 
tion in gradation. Amide N-Diethyl-o-hydroxybenzoate (E-15) 
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-continued 

OH 

CONC2H5)2 

o-Hydroxybenzoic acid 2-methylhydrazide 
(E16) 

OH 

CONHNHCH3 
2 

More particularly, such a condensate component can 
be selected from the group consisting of compounds 
represented by the general formulae (IIa), (IIb) and 
(IIc) described in JP-B-49-495.04. 
As a silver halide emulsion to be used in the present 

invention there can be preferably used an emulsion of 
silver bromochloride or silver chloride substantially 
free of silver iodide. The term "emulsion substantially 
free of silver iodide' as used herein means an emulsion 
having a silver iodide content of 1 mol % or less, prefer 
ably 0.2 mol % or less. The halogen compositions of 
grains can be the same or different. If an emulsion hav 
ing the same halogen composition in grains is used, the 
properties of grains can be easily made uniform. In 
respect to the halogen composition distribution inside 
the silver halide grains, any of the examples from the 
following group can be properly selected consisting of 
a so-called uniform structure wherein the halogen com 
position is equal in any portion in the silver halide 
grains, a so-called lamination structure wherein the 
halogen composition differs from the core of the silver 
halide grains to the shell thereof (one or more layers), 
and a structure wherein there are contained non-layer 
portions having different halogen compositions inside 
or on the silver halide grains (if portions are contained 
on the surface of the silver halide grains, having differ 
ent compositions connected to an edge, corner or sur 
face thereof). In order to obtain a high sensitivity, the 
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latter two structures are advantageously used in view of 45 
pressure resistance. If the silver halide grains have such 
a structure, portions having different halogen composi 
tions may have a definite boundary each other or a 
indefinite boundary due to a creation of a mixed crystal 
formed owing to the difference in halogen composition, 
or a positively continuous structure change. 

In respect to the halogen composition of these silver 
bromochloride emulsions, any conventional silver 
bromide/silver chloride proportion can be used. This 
value can vary widely depending on the purpose. The 
proportion of silver chloride is preferably 2% or more. 

Light-sensitive materials suitable for rapid processing 
preferably comprise an emulsion having a high silver 
chloride content, i.e., so-called high silver halide con 
tent emulsion. The silver halide content of such a high 
silver halide content emulsion is preferably in the range 
of 90 mol % or more, more preferably 95 mol % or 

Ore. 

Such a high silver chloride content emulsion prefera 
bly has a structure wherein silver bromide-localized 
phases exist in a layer or non-layer structure inside and 
/or on the silver halide grains. In respect to the halogen 
composition of the above mentioned localized layers, 

50 

55 

65 

the silver bromide content is preferably at least 10 mol 
%, more preferably more than 20 mol%. These local 
ized layers can exist inside the grains, on the edge or 
corner of the grains or on the surface of the grains. In a 
preferred embodiment, localized layes exist on the cor 
ner of the grains in an epitaxial growth process. 
The formation of these silver bromide-localized pha 

ses can be accomplished by various methods. For exam 
ple, a soluble silver salt and a soluble halogen salt can be 
allowed to react with each other in a single mixing 
process or simultaneous mixing process to form local 
ized phases. Alternatively, localized phases can be 
formed by a so called conversion process involving the 
process comprising the conversion of silver halide 
which has been already formed into silver halide having 
a small solubility product. Furthermore, fine silver bro 
mide grains can be added to the system so that they are 
recrystallized on the surface of silver chloride grains to 
form localized phases. 
On the other hand, in order to minimize the drop in 

the sensitivity when the light-sensitive material is pres 
surized, even a high silver chloride content emulsion 
having a silver chloride content of 90 mol % or more is 
used, the emulsion preferably comprises grains having a 
uniform structure wherein the halogen composition 
distribution therein is small. 

In order to reduce the replenishment rate of the de 
veloping solution, it is effective to further increase the 
silver chloride content of the silver halide emulsion. In 
this case, a substantially pure silver chloride emulsion 
having a silver chloride content of 98 to 100 mol % can 
be preferably used. 
The mean grain size (number-average of grain sizes 

determined as calculated in terms of diameter of circle 
equivalent to projected area of grains) of silver halide 
grains contained in the silver halide emulsion to be used 
in the present invention is preferably in the range of 0.1 
to 2 um. 

In respect to the distribution of grain sizes, the fluctu 
ation coefficient (determined by dividing the standard 
deviation of grain size distribution by mean grain size) is 
20% or less, preferably 15% or less, i.e., monodisperse. 
These monodisperse emulsions can be preferably coated 
on the same layer in admixture or separately coated on 
separate layers in order to get a broad latitude. 
The silver halide grains in the photographic emul 

sions may be so-called regular grains having a regular 
crystal form such as cube, octahedron, and tetradecahe 
dron, or those having an irregular crystal form such as 
sphere and tablet, or those having a combination of 
these crystal forms. In the present invention, the silver 
halide grains comprise grains having such regular crys 
tal forms in a proportion of 50% or more, preferably 
70% or more, more preferably 90% or more. 

Alternatively, there can be preferably used an emul 
sion wherein tablet grains having a mean aspect ratio 
(diameter determined in terms of circle/thickness ratio) 
of 5 or more, preferably 8 or more account for more 
than 50% of the total grains as calculated in terms of 
projected area. 
The photographic emulsion to be used in the present 

invention can be prepared according to the processes 
described in P. Glafkides, "Chimie et Physique", Paul 
Montel, 1967, G. F. Duffin, "Photographic Emulsion 
Chemistry", Focal Press, 1966, and V. L. Zelikman et 
al., "Making and Coating Photographic Emulsion', 
Focal Press, 1964. More specifically, the emulsion can 
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be prepared by any of the acid process, the neutral 
process, the ammonia process, etc. The reaction be 
tween a soluble silver salt and a soluble halogen salt can 
be carried out by any of a single jet process, a double jet 
process, a combination thereof, and the like. A method 
in which grains are formed in the presence of excess 
silver ions (so-called reverse mixing method) may be 
used. Furthermore, a so-called controlled double jet 
process, in which a pAg value of a liquid phase in which 
silver halide grains are formed is maintained constant, 
may also be used. According to the controlled double 
jet process, a silver halide emulsion having a regular 
crystal form and a substantially uniform grain size can 
be obtained. 

During the formation or physical ripening of silver 
halide grains to be used in the present invention, various 
polyvalent metallic ion impurities can be present in the 
system. Examples of such polyvalent metallic ion impu 
rities include cadmium salt, zinc salt, lead salt, copper 
salt, thallium salt, and salt or complex salt of the groups 
VIII elements such as iron, ruthenium, rhodium, palla 
dium, osmium, iridium and platinum. Particularly pre 
ferred among impurities are the group VIII elements. 
The amount of such a compound to be incorporated can 
vary depending on the purpose of application and is 
preferably in the range of 10-9 to 10-2 mol per mol of 
silver halide. 
These metallicions will be further described hereinaf. 

ter. The iridium ion-containing compound is preferably 
used in the form of trivalent or tetravalent salt or com 
plex salt, particularly complex salt. Preferred examples 
of such an iridium salt include halogen salt, amines and 
oxarate complex salt such as iridium (III) chloride, 
iridium (III) bromide, iridium (IV) chloride, sodium 
hexachloroiridimate (III), potassium hexachloroiridi 
mate (IV), hexamineiridium salt (IV), trioxarateiridium 
salt (III), and trioxarate-iridium salt. The amount of 
such an iridium salt is in the range of 5x 10-9 to 
1 x 10-4 mol, preferably 5x 10-8 to 5x 10-6 mol per 
nol of silver. 
The platinum ion-containing compound is preferably 

used in the form of divalent or tetravalent salt or com 
plex salt, preferably complex salt. Examples of such a 
platinum salt or complex salt include platinum chloride 
(IV), potassium hexachloroplatinumate (IV), tetra 
chloroplatinumic acid (II), tetrabromoplatinumic acid 
(II), sodium tetrakis(thiocyante)platinumate (IV), and 
hexamineplatinum chloride (IV). The amount of such a 
platinum salt or complex salt is in the range of 1 x 10-8 
to 1 x 10-5 mol per mol of silver. 
The palladium ion-containing compound is normally 

used in the form of divalent or tetravalent salt or com 
plex salt, particularly complex salt. Examples of such a 
palladium salt or complex salt include sodium tetra 
chloropalladiumate (II), sodium tetrachloropalladiu 
mate (IV), potassium hexachloropalladiumate (IV), 
tetraminepalladium chloride (II), and potassium tet 
racyanopalladiumate (II). 

Examples of the nickel ion-containing compound 
include nickel chloride, nickel bromide, potassium tet 
rachloronickelate (II), hexaminenickel chloride (II), 
and sodium tetracyanonickelate (II). 
The rhodium ion-containing compound is preferably 

used in the form of trivalent salt or complex salt. Exam 
ples of such a rhodium salt or complex salt include 
potassium hexachlororhodiumate, sodium hexabromor 
hodiumate, and ammonium hexachlororhodiumate. The 
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58 
amount of such a rhodium salt is in the range of 10-8 to 
10-4 mol per mol of silver. 
The iron ion-containing compound is normally used 

in the form of divalent or trivalent iron ion-containing 
compound, preferably iron salt or iron complex salt 
which stays water-soluble in the concentration range 
used, particularly iron complex salt which can be easily 
contained in silver halide grains. Specific examples of 
such an iron salt or complex salt include hexacyanoiron 
ate (II), hexacyanoironate complex salt (III), ferrous 
thiocyanate, and ferric thiocyanate. The amount of such 
an iron salt or complex salt to be used is in the range of 
5x10-9 to 1x10-3 mol, preferably 1x10-8 to 
1 x 104 mol per mol of silver in silver halide. 

In order to incorporate the above mentioned metallic 
ion-donative compound in the localized layer and/or 
other portion (substrate) in the present silver halide 
grains, the compound can be dissolved in a dispersant 
such as aqueous solution of gelatin, aqueous solution of 
halide, aqueous solution of silver salt and other aqueous 
solutions directly or in the form of finely divided silver 
halide grains containing such metallic ions. 
The incorporation of metallic ions in the emulsion 

grains can be effected before, during or shortly after the 
formation of grains depending on which position the 
metallic ions are to be contained in the grains. 

If a silver, halide emulsion having a high silver chlo 
ride content is used, a localized phase having a high 
silver bromide content in the emulsion is preferably 
deposited together with at least 50% of the total iridium 
to be added during the preparation of silver halide 
grains. 

In order to deposit the localized phase together with 
iridium ions, an iridium compound is supplied at the 
same time with, shortly before or shortly after the sup 
ply of silver and/or halogen to be used for the forma 
tion of a localized phase, or iridium is previously con 
tained in fine silver bromide grains to be used for the 
formation of a localized phase so that these fine grains 
are dissolved and contained in the localized layer. 
The silver halide emulsion to be used is normally 

subjected to chemical sensitization. 
The chemical sensitization can be accomplished by 

sulfur sensitization with, e.g., an unstable sulfur com 
pound, noble metal sensitization with, e.g., gold, and 
reduction sensitization, singly or in combination 
thereof. As compounds to be used for the chemical 
sensitization there can be preferably used those de 
scribed in JP-A-62-215272, lower right column on page 
18-upper right column on page 22 therein. 
The silver halide emulsion to be used in the present 

invention can comprise various compounds or precur 
sors thereof for the purpose of inhibiting fogging during 
the preparation, storage or photographic processing of 
light-sensitive material or stabilizing the photographic 
properties thereof. Specific examples of compounds 
which can be preferably used include those described in 
JP-A-62-215272, pp. 39 to 72 therein. 

Examples of such compounds include many com 
pounds known as fog inhibitors or stabilizers such as 
azoles (e.g., benzothiazolium, nitroimidazole, nitro 
benzimidazole, chlorobenzimidazole, bromoben 
zimidazole, mercaptothiazole, mercaptobenzothiazole, 
mercaptobenzim idazole, mercaptothiadiazole, amino 
triazole, benzotriazole, nitrobenzotriazole, mercaptotet 
razole (particularly l-phenyl-5-mercaptotetrazole or 
phenyl group substituted by N-methylureide group in 
the m-position of the above compound), mercap 
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topyrimidines, mercaptotriazines, thioketo compounds 
(e.g., oxadolinethione), azaindenes (e.g., triazaindene, 
tetraazaindene (particularly 4-hydroxy-substituted 
(1,3,3a,7)tetraazaindene), pentaazaindene), benzenethio 
sulfonic acid, benzenesulfinic acid, amide benzenesul 
fonate. 

In particular, a mercaptoazole represented by the 
general formula (X), (XI) or (XII) is preferably incorpo 
rated in the coating solution for the silver halide emul 
sion. The amount of the mercaptoazole to be incorpo 
rated is preferably in the range of 1 x 10-5 to 5x10-2 
mol, more preferably lx 10- to 1 x 10-2 mol per mol 
of silver halide. 

(X) 

wherein R101 represents an alkyl group, alkenyl group 
or aryl group; and X101 represents a hydrogen atom, 
alkaline metal atom such as sodium and potassium, am 
monium group such as tetramethylammonium and 
trimethylbenzylammonium or precursor which can 
become a hydrogen atom or an alkaline metal under an 
alkaline condition, such as acetyl, cyanoethyl and me 
thanesulfonylethyl. 

Examples of the alkyl and alkenyl groups represented 
by R101 include substituted, unsubstituted and alicyclic 
alkyl and alkenyl groups. Examples of substituents to be 
contained in the substituted alkyl group include halogen 
atom, nitro group, cyano group, hydroxyl group, alk 
oxy group, aryl group, acylamino group, alkoxycar 
bonylamino group, ureide group, amide group, hetero 
cyclic group, acyl group, sulfamoyl group, sulfonamide 
group, thioureide group, carbamoyl group, alkylthio 
group, arylthio group, heterocyclic thio group, carbox 
ylic acid group, sulfonic acid group, and salts thereof. 
The above mentioned ureide, thioureide, sulfanoyl, 

carbamoyl and amino groups include unsubstituted, 
N-alkyl-substituted and N aryl-substituted compounds. 
Examples of the aryl group include phenyl group and 
substituted phenyl group. Examples of substituents to 
be contained in the substituted phenyl group include 
alkyl group and substituents described with reference to 
the alkyl group. 

N N (XI) 

1 -l 
Y1 XS (L-R111 

wherein Y11 represents an oxygen atom or sulfur atom. 
L represents a divalent connecting group. R111 repre 

sents hydrogen atom, an alkyl group, an alkenyl group 
or an aryl group. The alkyl group and alkenyl group 
represented by R11 and the group represented by X111 
are as defined in the general formula (X). 

Specific examples of the divalent connecting group 
represented by L include 

--N-, -NCO-, -NSO-, -N-C-N-, 

R0 R0 R0 R O R2 

O 
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-continued 

Rl 

----, -s-, -i-, --, 
R S R R0 R2 

and a combination thereof. 
The suffix n111 represents an integer 0 or 1. Ro, R1 and 

R2 each represents a hydrogen atom, alkyl group or 
aralkyl group. 

N CXII) N 

N (L n R2 

k 
wherein in 121, R121 and X121 are the same as n111, R111 
and X111, respectively, as defined in the general formula 
(X); L is as defined in the general formula OXI); R has 
the same meaning as R121. These substituents may be 
the same or different. 

Specific examples of the compounds represented by 
the general formulae (X), (XI) and (XII) will be further 
described below, but the present invention should not 
be construed as being limited thereto. 

N N (X-1) 

N n N-CH(n) 

SH 

N-N (X-2) 

N N N-CH2CH=CH2 

SH 

N N (X-3) 

N N-CH2CH3NH2.HCl 
SH 

N N CH3 (X-4) 
/ 

N N N-CH2CH2-N 
CH 

SH 3 

N N (X-5) 

N N 

n 
SH 

N N OX-6) 

N N 

n 
SH 

NHCOCH3 

= (X-7) 
N N OCH2CHOCOCH3 
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-continued -continued 
N N (X-8) N N CXII-21) 

N N COOH l 
n 5 HS N NHCONH 

SH CH3 

N N (X-9) 
The emulsion to be used in the present invention may 

N N . 10 be of any type such as so-called surface latent image 
n type wherein latent images are formed mainly on the 
SH surface of grains and so-called internal latent image type 

NHCONHCH3 wherein latent images are formed mainly inside grains. 
(X-10) If the present invention is applied to color light-sensi 

N 15 tive materials, the color light-sensitive materials. nor 
N N nally comprise yellow, magenta and cyan couplers 
n which undergo coupling with an oxidation product of 
SH an aromatic amine color developing agent to form col 

NHCONH-CH-CH=CH2 ors of yellow, magenta and cyan. 
Cyan, magenta and yellow couplers which can be 

(x-11) 20 N N preferably used in the present invention are represented 
l by the general formulae (C-I), (C-II), (M-I), (M-II) and 

HS S NHCOCH3 (Y): 

N N (XI-12) 25 OH (C-I) 

l R's NHCO(NH)R' 
HS S NHCONH2 

N N (XI-13) R'CONH 

ls CH: 30 Y' 
HS S NHCONHCH2CHN HC 

OH (C-II) 
CH3 

R's NHCOR' 
N N (XI-14) 35 

l R's 
HS S S-CH2CH2CN 

Y' 
N N (XI-15) 

Rae NH Y' (M-I) 
l 40 3 

es S NHCONH-CH3 
N 

N N (XI-16) a OR's 

R'9 
HS S -s-ch, 45 

R10 Y'4 (M-II) 
N N (XI-17) 

ls 1-(O n HS O 50 NN Za 
V 

N N (XII-18) Zc Zb 

l R" (Y) 
HS N NHCOCH3 55 H. R" 

H 

ch,--co-h-co-Nh 
N N (XII-19) CH3 Y's A' 

1 -l 
HS N NHCOCH3 60 In the general formulae (C-I) and (C-II), R'l, R'2 and 

th R"4 each represents a substituted or unsubstituted ali 
3 phatic, aromatic or heterocyclic group. R'3, R's and R'6 

N N (XII-20) each represents a hydrogen aton, halogen atom, ali 
phatic group, aromatic group or acylamino group. R'3 

l l 65 may also represent a nonmetallic atom group which 
HS CH3 forms a nitrogen-containing 5- or 6-membered ring 

NHCOCH3 together with R'2. Y' and Y2 each represents a hydro 
gen atom or a group capable of being released upon 
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coupling with an oxidation product of a developing 
agent. The suffix l represents an integer 0 or 1. 

In the general formula (C-II), R's is preferably an 
aliphatic group such as methyl group, ethyl group, 
propyl group, butyl group, pentadecyl group, tert-butyl 
group, cyclohexyl group, cyclohexylmethyl group, 
phenylthiomethyl group, dodecyloxyphenylthiomethyl 
group, butanamidemethyl group and methoxymethyl 
group. 
The cyan coupler represented by the general formula 

(C-I) or (C-II) will be further described hereinafter. 
Where general formula (C-I) represents a cyan cou 

pler, R'l is preferably an aryl group or heterocyclic 
ring, more preferably aryl group substituted by halogen 
atom, alkyl group, alkoxy group, aryloxy group, acyl 
amino group, acyl group, carbamoyl group, sulfona 
mide group, sulfamoyl group, sulfonyl group, sulfamide 
group, oxycarbonyl group or cyano group. 

In the general formula (C-I), if R'3 and R'2 do not 
together form a ring, then R'2 is preferably a substituted 
or unsubstituted alkyl or aryl group, particularly substi 
tuted aryloxy-substituted alkyl group, and R'3 is prefer 
ably a hydrogen atom. 

In the general formula (C-II), R4 is preferably a sub 
stituted or unsubstituted alkyl or aryl group, particu 
larly substituted aryloxy-substituted alkyl group. 

In the general formula (C-II), R's is preferably a 
C2-15 alkyl group and a substituted methyl group con 
taining 1 or more carbon atoms. Preferred examples of 
such substituents include arylthio group, alkylthio 
group, acyamino group, aryloxy group, and alkyloxy 
group. 

In the general formula (C-II), R's is more preferably 
a C2-15 alkyl group, particularly a C2-4 alkyl group. 

In the general formula (C-II), R'6 is preferably a hy 
drogen atom or halogen atom, particularly chlorine 
atom or fluorine atom. In the general formulae (C-I) and 
(C-II), Y' and Y'2 each is preferably a hydrogen atom, 
halogen atom, alkoxy group, aryoxy group, acyloxy 
group or sulfonamide group. - 

In the general formula (M-I), R'7 and R'9 each repre 
sents an aryl group. R's represents a hydrogen atom or 
aliphatic or aromatic acyl or sulfonyl group. Y'3 repre 
sents a hydrogen atom or separatable group. The sub 
stituents which can be contained in the aryl group (pref 
erably phenyl group) represented by R'7 and R'9 are the 
same as those which can be contained in the substituent 
R" as defined for general formula (C-1). If two or more 
such substituents are included, they may be the same or 
different. R's is preferably a hydrogen atom or aliphatic 
acyl or sulfonyl group, particularly hydrogen atom. 
The separatable group represented by Y'3 is preferably 
of the type which can be separated by any one of sulfur, 
oxygen and nitrogen atom, particularly sulfur atom 
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64 
releasable type as described in U.S. Pat. No. 4,351,897 
and International Patent Application W088/04795. 

In the general formula (M-II). R'10 represents a hy 
drogen atom or substituent. Y'4 represents a hydrogen 
atom or separatable group, particularly a halogen atom 
or arylthio group. Za, Zb and Zc each represents a 
methine, substituted methine, -N- or -NH-. One of 
the Za-Zb bond or the Zb-Zc bond is a double bond, 
and the other a single bond. If Zb-Zc bond is a carbon 
carbon double bond, it may be a part of an aromatic 
ring. At the position, R10 or Y'4, a dimer or higher 
polymer may be formed. If Za, Zb or Zc is a substituted 
methine, the substituted methine may form a dimer or 
higher polymer. 

Preferred among the pyrazoloazole couplers repre 
sented by the general formula (M-II) are imidazol,2- 
bipyrazoles as described in U.S. Pat. No. 4,500,630 
because they provide developed dyes having a small 
yellow subsidiary absorption and excellent fastness to 
light. Pyrazolol,5-b1,2,4-triazole as described in U.S. 
Pat. No. 4,540,654 is particularly preferred. 
Other preferred examples of pyrazoloazole couplers 

include pyrazolotriazole couplers comprising branched 
alkyl groups directly connected to the 2, 3 and 6-posi 
tion of pyrazolotriazole ring as described in JP-A-61 
65245, pyrazoloazole couplers comprising sulfonamide 
groups contained in the molecule as described in JP-A- 
61-65246, pyrazoloazole couplers containing alkoxy 
phenylsulfonamide ballast groups therein as described 
in JP-A-61-147254, and pyrazolotriazole couplers con 
taining alkoxy or aryloxy groups in the 6-position as 
described in European Patents (Disclosure) 226,849 and 
294,785. 

In the general formula (Y), R'11 represents a halogen 
atom, alkoxy group, trifluoromethyl group or aryl 
group, and R'12 represents a hydrogen atom, halogen 
atom or alkoxy group. A represents -NHCOR'13 
-NHSO2-R'13, -SO2NHR'13, -COOR'13 or 

-so-ri, 
R'14 

with the proviso that R'13 and R'14 each represents an 
alkyl group, aryl group or acyl group. Y's represents a 
separatable group. The substituents on the groups of 
R"12, R'13 and R'14 are the same as those to be contained 
in R1 in the general formula (C-1). The separatable 
group represented by Y's is of the type which can be 
separated by either oxygen or nitrogen atom, particu 
larly a nitrogen atom-separatable type. 

Specific examples of couplers represented by the 
general formulae (C-I), (C-II), (M-I) (M-II) and (Y) will 
be set forth below, but the present invention should not 
be construed as being limited thereto. 

(C-1) 
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-continued 
Cl (Y-6) 

CH3 

CH-i-co-ch-co-Nh (t)C5H1 
th, b 

NHCO(CH2)3O (t)C5H 

SO OCH2 

C (Y-7) 

CH3 

CH3- k-coch-conh 
th 
o=c1 NN CEO NHco-h-CHsocots 

\- CH3 
N al-O) 

C (Y-8) 

CH3 

CH --coch-conh 
th s 

o=c1 NN CeO NHCO-H-CHsoci: 
Y CH3 

N 
CH 

OC6H33 (Y-9) 

SH: ch-i-co-ch-co-NH (O) 
CH3 

N Y V 
The couplers represented by the general formulae 

(C-1) to (Y) described supra are each normally incorpo 
rated in the silver halide emulsion layers constituting 
the light-sensitive layer in an amount of 0.1 to 1.0 mol, 
preferably 0.1 to 0.5 mol per mol of silver halide. 

In the present invention, the incorporation of the 
above mentioned couplers in the light-sensitive layer 
can be accomplished by conventional method. These 
couplers can be normally incorporated in the light-sen 
sitive layer by an oil-in-water dispersion process known 
as oil protect process. In particular, these couplers may 
be dissolved in a solvent, and then emulsion-dispersed in 
an aqueous solution of gelatin containing a surface ac 
tive agent. Alternatively, water or an aqueous solution 
of gelatin may be incorporated in a coupler solution 
containing a surface active agent to cause phase inver 
sion to prepare an oil-in-water dispersion. Furthermore, 
an alkali-soluble coupler may be dispersed by a so 
called Fischer's dispersion process. Low boiling or 
ganic solvents may be removed from the coupler disper 

CONH 
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sion by distillation, noodle rinse or ultrafiltration, and 
then mixed with a photographic emulsion. 
As such coupler dispersants there can be preferably 

used high boiling organic solvents and/or water-insolu 
ble high molecular compounds having a dielectric con 
stant (25 C.) of 2 to 20 and a refractive index (25 C.) of 
1.5 to 1.7. 
As high boiling organic solvents, preferably used 

solvents include high boiling organic solvents repre 
sented by the general formulae (AA) to (EE): 

(AA) 
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-continued 

W-COO-W (BB) 

W2 (CC) 
/ 

W-CON 
N 
W3 

W W2 (DD) 
N / 
N 

(W4) 

W-O-W2 (EE) 

wherein W1, W2 and W3 each represents a substituted or 
unsubstituted alkyl group, cycloalkyl group, alkenyl 
group, aryl group or heterocyclic group; W4 represents 
W1, OW or S-W1; and n1 represents an integer 1 to 5. 
When n1 is 2 or more, the plurality of W4 may be the 
same or different. In the general formula (EE), W1 and 
W2 may together form a condensed ring. 

Besides the high boiling organic solvents represented 
by the general formulae (AA) to (EE), compounds 
immiscible with water having a melting point of 100° C. 
or lower and a boiling point of 140 C. or higher can be 
used so long as they are good solvents for couplers. 
These high boiling organic solvents preferably exhibit a 
melting point of 80 C. or lower and a boiling point of 
160 C. or higher, more preferably 170° C. or higher. 
These high boiling organic solvents are further de 

scribed in JP-A-62-215272, lower right column on page 
137-upper right column on page 144. 
These couplers can be absorbed by a loadable latex 

(as described in U.S. Pat. No. 4,203,716) in the presence 
or absence of the above mentioned high boiling organic 
solvent or dissolved in a water-insoluble and organic 
solvent-soluble polymer, and then emulsion-dispersed in 
an aqueous solution of hydrophilic colloid. 

Single polymers or copolymers as described in Inter 
national Patent Disclosure W088/00723, pp. 12 to 30, 
are preferably used. In particular, acrylamide polymers 
are preferred in the light of stabilization of dye images. 
The light-sensitive material prepared according to 

the present invention may comprise as a color fog inhib 
itor a hydroquinone derivative, aminophenol deriva 
tive, gallic acid derivative, ascorbic acid derivative or 
the like. 
The present light-sensitive material can comprise 

various discoloration inhibitors. Examples of organic 
discoloration inhibitors for cyan, magenta and/or yel 
low images include hydroquinones, 6-hydroxychro 
mans, 5-hydroxycoumarans, spirochromans, p-alkoxy 
phenols, hindered phenols such as bisphenols, gallic 
acid derivatives, methylenedioxybenzenes, aminophe 
nols, hindered amines, and ether or ester derivatives 
obtained by silylating or alkylating the phenolic hy 
droxyl group of these compounds. Furthermore, metal 
complexes such as (bissalicylaldoximate)nickel complex 
and (bis-N,N-dialkyldithiocarbamate)nickel complex 
can be also used. 

Specific examples of organic discoloration inhibitors 
are described in the following patent specifications re 
cited infra. 

Examples of hydroquinone inhibitors are described in 
U.S. Pat. Nos. 2,360,290, 2,418,613, 2,700,453, 
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2,701,197, 2,728,659, 2,732,300, 2,735,765, 3,982,944 and 
4,430,425, 2,710,801, and 2,816,028, and British Patent 
1,363,921, 6-Hydroxychromans, 5-hydroxycoumarans, 
and spirochromans are described in U.S. Pat. Nos. 
3,432,300, 3,573,050, 3,574,627, 3,698,909, and 
3,764,337, and JP-A-152225. Spiroindans are described 
in U.S. Pat. No. 4,366,589. p-Alkoxyphenols are de 
scribed in U.S. Pat. No. 2,735,765, British Patent 
2,066,975, JP-A-59-10539, and JP-B-57-19765. Hindered 
phenols are described in U.S. Pat. Nos. 3,700,455 and 
4,228,235, JP-A-52-72224, and JP-B-52-6623. Gallic 
acid derivatives, methylenedioxybenzenes, and amino 
phenols are described in U.S. Pat. Nos. 3,457,079 and 
4,332,886, and JP-B-56-21144. Hindered amines are 
described in U.S. Pat. Nos. 3,336,135 and 4,268,593, 
British Patents 1,326,889, 1,354,313, and 1410,846, JP 
B-51-1420, and JP-A-58-114036, JP-A-59-53846, and 
JP-A-59-78344. Metal complexes are described in U.S. 
Pat. Nos. 4,050,938 and 4,241,155, and British Patent 
2,027,731 (A). These compounds can be emulsified with 
the corresponding color couplers in amounts of 5 to 
100% by weight based on the color couplers, and then 
incorporated in the light-sensitive layer to accomplish 
the desired objects. In order to inhibit the deterioration 
of cyan dye images due to heat, particularly light, an 
ultraviolet absorbent can be effectively incorporated in 
the cyan coloring layer and opposing layers adjacent 
thereto. 
As such ultraviolet absorbents there can be used ben 

zotriazole compounds substituted by aryl group as de 
scribed in U.S. Pat. No. 3,533,794, 4-thiazolidone con 
pounds as described in U.S. Pat. Nos. 3,314,794 and 
3,352,681, benzophenone compounds as described in 
JP-A-46-2784, cinnamic ester compounds as described 
in U.S. Pat. Nos. 3,705,805 and 3,707,395, butadiene 
compounds as described in U.S. Pat. No. 4,045,229, or 
benzoxidol compounds as described in U.S. Pat. Nos. 
3,406,070, 3,677,672, and 4,271,307. Ultraviolet-absorb 
ing couplers (e.g., a-naphtholic cyan dye-forming cou 
plers) or ultraviolet-absorbing polymers can also be 
used. These ultraviolet absorbents may be mordanted. 

In particular, the above mentioned benzotriazole 
compounds substituted by aryl group are preferably 
used. 
The above mentioned couplers are preferably used in 

combination with compounds as described hereinafter, 
particularly pyrazoloazole couplers. 

In particular, a compound (F) described infra which 
undergoes chemical bonding with an aromatic amine 
developing agent left after the color development to 
produce a chemically inert and substantially colorless 
compound and/or a compound (G) described infra 
which undergoes chemical bonding with an oxidation 
product of an aromatic color developing agent left after 
the color development to produce a chemically inert 
and substantially colorless compound are preferably 
used simultaneously or separately to inhibit stain or 
other side effects due to the production of developed 
dyes by the reaction of the remaining color developing 
agent or its oxidation product with a coupler during the 
storage after the processing. 
As the compound (F) there can be preferably used a 

compound which undergoes a second-order reaction 
with p-anisidine at a rate k2 (in trioctyl phosphate at 80 
C.) of 1 x 105 l/mol-sec to 1.0 l/mol.sec. The second 
order reaction rate constant can be determined by a 
method as described in JP-A-63-158545. 



91. 
If k2 is greater than this range, the compound be 

comes unstable itself and thus can undergo reaction 
with gelatin or water, resulting in the decomposition 
thereof. On the other hand, if k2 is smaller than this 
range, the compound reacts with the remaining aro 
matic amine developing agent too slowly to inhibit side 
effects of the remaining aromatic amine developing 
agent. 

Preferred examples of the compound (F) can be rep 
resented by the general formula (FI) or (FII) below: 

R-(A)-X w (FI) 

R2-C=Y (FII) 

B 

wherein R1 and R2 each represents an aliphatic group, 
aromatic group or heterocyclic group; n2 represents an 
integer 0 or 1; A represents a group which reacts with 
an aromatic amine developing agent to form a chemical 
bond; X represents a group which reacts with an aro 
matic amine developing agent to release itself there 
from; B represents a hydrogen atom, aliphatic group, 
aromatic group, heterocyclic group, acyl group or sul 
fonyl group; and Y represents a group which acceler 
ates the addition of an aromatic amine developing agent 
to a compound represented by the general formula 
(FII). R1 and X, and Y and R2 or B may be connected to 
each other to form a cyclic structure. 

Typical examples of the reaction of chemical bonding 
of the compound to the remaining aromatic amine de 
veloping agent include substitution reaction and addi 
tion reaction. 

Specific preferred examples of the compounds repre 
sented by the general formulae (FI) and (FII) are de 
scribed in JP-A-63-158545 and JP-A-62-283338, and 
European Patent Disclosure 298321 and 277589. w 
On the other hand, preferred examples of the com 

pound (G) which undergoes chemical bonding with an 
oxidation product of a color developing agent left after 
the color development to produce a chemically inert 
and substantially colorless compound can be repre 
sented by the general formula (GI): 

R-Z (GI) 

wherein R represents an aliphatic group, aromatic 
group or heterocyclic group; and Z represents a nucleo 
philic group or a group which undergoes decomposi 
tion in a light-sensitive material to release a nucleophilic 
group. The compound represented by the general for 
mula (GI) is preferably a group wherein Z exhibits a 
Pearson's nucleophilic CH3I value (R. G. Pearson, et 
al., J. Am. Chen. Soc., 90,319 (1968)) of 5 or more or 
a group derived therefrom. 

Specific preferred examples of the compound repre 
sented by the general formula (GI) are described in 
European Patent Disclosure 255722, 298321 and 
277589, JP-A-62-143048, and JP-A-62-229145, and Jap 
anese Patent Application Nos. 63-136724, and 
62-21468. 
The combination of the above mentioned compounds 

(G) and (F) are further described in European Patent 
Disclosure 277589. 
A hydrophilic colloid layer of the light-sensitive ma 

terial prepared according to the present invention may 
contains a water-soluble dye or a dye which undergoes 
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photographic processing to become water-soluble, as a 
filter dye or for the purpose of inhibiting irradiation or 
halation or other various purposes. Examples of such a 
dye include oxonol dye, hemioxonol dye, styryl dye, 
melocyanine dye, cyanine dye, and azo dye. Particu 
larly useful among these dyes are oxonol dye, hemiox- . 
onol dye and melocyanine dye. 
As binder or protective colloid to be incorporated in 

the emulsion layer in he present light-sensitive material 
there can be advantageously used gelatin. However, 
other hydrophilic colloids can be used, singly or in 
combination with gelatin. 

In the present invention, as gelatin there can be used 
either lime-treated gelatin or acid-treated gelatin. The 
process for the preparation of gelatin is further de 
scribed in Arthur Vice, "The Macromolecular Chemis 
try of Gelatin", Academic Press, 1964. 
As a support to be used in the present invention there 

can be a transparent film such as cellulose nitrate film 
and polyethylene terephthalate commonly used in pho 
tographic light-sensitive materials or reflective support. 
For the objects of the present invention, reflective sup 
port materials are preferably used. 
The term "reflective support' as used herein means a 

material which improves reflectivity to make dye in 
ages formed on the silver halide emulsion layer clear. 
Examples of such a reflective support include materials 
coated with a hydrophobic resin comprising a light 
reflecting substance such as titanium oxide, zinc oxide, 
calcium carbonate and calcium sulfate dispersed therein 
and materials comprising a hydrophobic resin compris 
ing a light relfecting substance dispersed therein. Exam 
ples of such materials include baryta paper, polyethy 
lene-coated paper, polypropylene synthetic paper, 
transparent support such as glass plate comprising a 
reflective layer or reflective substance, polyester film 
such as polyethylene terephthalate, cellulose triacetate 
and cellulose nitrate, polyamide film, polycarbonate 
film, polystyrene film, and vinyl chloride resin. 
Other examples of reflective supports which can be 

used include supports having a metallic surface with 
mirror-like reflection or diffused reflection of the sec 
ond kind. The metallic surface preferably has a spectral 
reflectance of 0.5 or more in the visible wavelength 
range. Alternatively, the metallic surface may be rough 
ened or provided with metallic powder to exhibit dif 
fused reflectivity. As the metal there can be used alumi 
num, tin, silver, magnesium or alloy thereof. The sur 
face of the support may be a metal plate, metal foil or 
thin metal layer obtained by rolling, vacuum deposition 
or plating. In particular, a metal is preferably vacuum 
deposited on other substrates to obtain such a metallic 
surface. On such a metallic surface is preferably pro 
vided a water-resistant resin layer, particularly a ther 
moplastic resin layer. On the surface opposite the metal 
lic surface is preferably provided an antistatic layer. 
These supports are further described in JP-A-61 
20346, JP-A-63-24247, JP-A-63-24251 and JP-A-63 
24.255. 
These supports can be properly selected depending 

on the purpose of application. 
As the light reflecting substance there can be used a 

white pigment which has been thoroughly kneaded in 
the presence of a surface active agent. The surface of 
the pigment is preferably treated with a divalent, triva 
lent or tetravalent alcohol before use. 



5,154,995 
93 

The specified percentage area of fine white pigment 
grains occupied per unit area can be most normally 
determined by dividing observed area into adjacent 6 
um X6 am unit areas, and then measuring the percent 
age area of grains projected on the unit area (%) (R). 
The fluctuation of the percentage occupied area (%) 
can be determined by the ratio (s/R) or the average (R) 
of R to the standard deviations of Ri. The number (n) 
of unit areas to be measured is preferably 6 or more. 
Accordingly, s/R can be represented by the following 
equation: 

In the present invention, the fluctuation of the per 
centage occupied area (%) of fine pigment grains is 
preferably in the range of 0.15 or less, particularly 0.12 
or less. When this fluctuation value is 0.08 or less, the 
grains can be said to have a substantially "uniform' 
dispersibility. 
The color developing solution to be used in the devel 

opment of the present light-sensitive material is prefera 
bly an alkaline aqueous solution containing as a main 
component an aromatic primary amine color develop 
ing agent. As such a color developing agent, an amino 
phenolic compound can be effectively used. In particu 
lar, p-phenylenediamine compounds are preferably 
used. Typical examples of such p-phenylenediamine 
compounds include 3-methyl-4-amino-N,N-diethylani 
line, 3-methyl-4-amino-N-ethyl-N-(3-hydroxyethylani 
line, 3-methyl-4-amino-N-ethyl-N-(3-methanesul 
fonamideethylaniline, 3-methyl-4-amino-N-ethyl-N-A- 
methoxyethylaniline, and sulfates, hydrochlorides and 
p-toluenesulfonates thereof. These compounds can be 
used in a combination of two or more thereof depending 
on the purpose of application. 
The color developing solution normally contains a 

pH buffer such as carbonate and phosphate of alkaline 
metal or a development inhibitor or fog inhibitor such 
as bromides, iodides, benzimidazoles, benzothiazoles 
and mercapto compounds. If desired, the color develop 
ing solution may further contain various preservatives, 
e.g., hydroxylamine, diethylhydroxylamine, hydra 
zines, such as N,N-biscarboxymethylhydrazine, sulfites, 
phenylsemicarbazides, triethanolamine, catecholsul 
fonic acids; organic solvents, e.g., ethylene glycol and 
diethylene glycol; development accelerators, e.g., ben 
zyl alcohol, polyethylene glycol, quaternary ammo 
nium salts, and amines; color-forming couplers; compet 
ing couplers; fogging agents, e.g., sodium boron hy 
dride; auxiliary developing agents, e.g., l-phenyl-3- 
pyrazolidone; viscosity-imparting agents; various che 
lating agents, and phosphonocarboxylic acids, e.g., eth 
ylenediaminetetraacetic acid, nitrilotriacetic acid, dieth 
ylenetriaminepentaacetic acid, cyclohexanediaminetet 
raacetic acid, hydroxyethyliminodiacetic acid, 1 
hydroxyethylidene-1,1-diphosphonic acid, nitrilo 
N,N,N-trimethylenephosphonic ethylenediamine-N-N- 
N'-N'-tetramethylenephosphonic acid, and ethylenedia 
mine-di(o-hydroxyphenylacetic acid), and salts thereof. 
When reversal processing is used, black-and-white 

development and reversal processing are usually ac 
companied by color development. Black-and-white 
developing solutions to be used can contain one or more 
of known black-and-white developing agents, such as 
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94 
dihydroxybenzenes, e.g., hydroquinone; 3-pyrazoli 
dones, e.g., l-phenyl-3-pyrazolidone; and aminophe 
nols, e.g., N-methyl-p-aminophenol. 
The color developer or black-and-white developing 

solution usually has a pH of from 9 to 12. The replenish 
ment rate of the developing solution is usually 31 or less . 
per m2 of the light-sensitive material, though depending 
on the type of the color photographic material to be 
processed. The replenishment rate may be reduced to 
500 ml/m2 or less by decreasing the bromide ion con 
centration in the replenisher. When the replenishment 
rate is reduced, it is preferable to reduce the area of the 
liquid surface in contact with air in the processing tank 
to thereby prevent evaporation and air-oxidation of the 
liquid. The area of the liquid surface in contact with air 
can be represented by the opening value defined as 
follows: 

s Opening value Area of liquid surface in contact with 
air (cm)/volume of liquid (cm) 

The opening value is preferably in the range of 0.1 or 
less, more preferably 0.001 to 0.05. 
The reduction of the opening value can be accom 

plished by providing a cover such as floating cover on 
the surface of a photographic processing solution in the 
processing tank, or by a process which comprises the 
use of a mobile cover as described in. Japanese Patent 
Application No. 62-241342, or a slit development pro 
cess as described in JP-A-63-26050. 
The reduction of the opening value can be applied 

not only to both the color development and black-and 
white development but also to the subsequent steps such 
as bleach, blix, fixing, rinse and stabilization. 
The replenishment rate can also be reduced by a 

means for suppressing accumulation of the bromide ion 
in the developing solution. 
The color development time is normally selected for 

between 2 and 5 minutes. The color development time 
can be further reduced by carrying out color develop 
ment at an elevated temperaure and a high pH value 
with a color developing solution containing a color 
developing agent in a high concentration. 
The photographic emiulsion layer which has been 

color-developed is normally subjected to bleach. 
Bleach may be effected simultaneously with fixation 
(i.e., blix), or these two steps may be carried out sepa 
rately. For speeding up of processing, bleach may be 
followed by blix. Further, any of an embodiment 
wherein two blix baths connected in series are used, an 
embodiment wherein blix is preceded by fixation, and 
an embodiment wherein blix is followed by bleach may 
be selected arbitrarily according to the purpose. Bleach 
ing agents to be used include compounds of polyvalent 
metals, e.g., iron (III). Typical examples of these 
bleaching agents are organic complex salts with 
aminopolycarboxylic acids, e.g., ethylenedianinetetra 
acetic acid, diethylenetriaminepentaacetic acid, cy 
clohexanediaminetetraacetic acid, methyliminodiacetic 
acid, 1,3-diaminopropanetetraacetic acid, and glycol 
ether diaminetetraacetic acid, or citric acid, tartaric 
acid, malic acid, etc. Of these, aminopolycarboxylic 
acid-iron (III) complex salts such 3S 
(ethylenediaminetetraacetato(iron (III) complex salts 
are preferred in view of speeding up of processing and 
conservation of the environment. In particular, 
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aminopolycarboxylic acid-iron (III) complex salts are 
useful in both of a bleaching solution and a blix solution. 
The bleaching or blix solution comprising such an 
aminopolycarboxylic acid-iron (III) complex salt nor 
mally has a pH value of 4.0 to 8.0. For speeding up of 
processing, it is possible to adopt a lower pH value. 
The bleaching bath, blix bath or a prebath thereof can 

contain, if desired, a bleaching accelerator. Examples of 
useful bleaching accelerators include compounds con 
taining a mercapto group or a disulfide group as de 
scribed in U.S. Pat. No. 3,893,858, West German Patent 
1,290,812, JP-A-53-95630, and Research Disclosure No. 
17129 (July 1978), thiazolidine derivatives as described 
in JP-A-50-140129, thiourea derivatives as described in 
U.S. Pat. No. 3,706,561, iodides as described in JP-A- 
58-16235, polyoxyethylene compounds as described in 
West German Patent 2,748,430, polyamine compounds 
as described in JP-B-45-8836, and bromine ions. Pre 
ferred among these compounds are compounds contain 
ing a mercapto group or disulfide group because of their 
great acceleratory effects. In particular, the compounds 
disclosed in U.S. Pat. No. 3,893,858, West German 
Patent 1,290,812, and JP-A-53-95630 are preferred. The 
compounds disclosed in U.S. Pat. No. 4,552,834 are also 
preferred. These bleaching accelerators may be incor 
porated into the light-sensitive material. These bleach 
ing accelerators are particularly effective for blix of 
color light-sensitive materials for photographing. 

Fixing agents to be used for fixation include thiosul 
fates, thiocyanates, thioethers, thioureas, and a large 
amount of iodides. The thiosulfates are normally used, 
with ammonium thiosulfate being applicable most 
broadly. Sulfites, bisulfites or carbonyl bisulfite adduct 
are suitably used as preservatives of the blix bath. 

It is usual that the thus desilvered silver halide color 
photographic materials of the invention are subjected to 
washing and/or stabilization. The quantity of water to 
be used in the washing can be selected from a broad 
range depending on the characteristics of the light-sen 
sitive material (for example, the kind of couplers, etc.), 
the end use of the light-sensitive material, the tempera 
ture of washing water, the number of washing tanks 
(number of stages), the replenishment system (e.g., 
counter-flow system or direct-flow system), and other 
various factors. Of these factors, the relationship be 
tween the number of washing tanks and the quantity of 
water in a multistage counter-flow system can be ob 
tained according to the method described in "Journal of 
the Society of Motion Picture and Television Engi 
neers', vol. 64, pp. 248 to 253 (May 1955). 
According to the multi-stage counter-flow system 

described in the above reference, although the requisite 
annount of water can be greatly reduced, bacteria would 
grow due to an increase of the retention time of water in 
the tank, and floating masses of bacteria stick to the 
light-sensitive material. In the present invention, in 
order to cope with this problem, the method of reduc 
ing calcium and magnesium ion concentrations de 
scribed in Japanese Patent Application No. 61-131632 
can be used very effectively. Further, it is also effective 
to use isothiazolone compounds or thiabenzazoles as 
described in JP-A-57-8542, chlorine type bactericides, 
e.g., chlorinated sodium isocyanurate, benzotriazole, 
and bactericides described in Hiroshi Horiguchi, 
"Bokinbobaizai no kagaku', Eisei Gijutsu Gakkai (ed.), 
"Biseibutsu no mekkin, sakkin, bobigijutsu", and Nip 
pon Bokin Bobi Gakkai (ed.), "Bokin bobizaijiten". 
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The washing water has a pH value of from 4 to 9, 

preferably from 5 to 8. The temperature of the water 
and the washing time can be selected from broad ranges 
depending on the characteristics and end use of the 
light-sensitive material, but usually ranges from 15 to 
45 C. in temperature and from 20 seconds to 10 minutes 
in time, preferably from 25 to 40 C. in temperature and 
from 30 seconds to 5 minutes in time. The light-sensitive 
material of the invention may be directly processed 
with a stabilizer in place of the washing step. For the 
stabilization, any of the known techniques as described 
in JP-A-57-8543, JP-A-58-14834, and JP-A-60-220345 
can be used. 
The aforesaid washing step may be followed by stabi 

lization in some cases. For example, a stabilizing bath 
containing formalin and a surface active agent as is used 
as a final bath or color light-sensitive materials for pho 
tographing is the case. The stabilizing bath may also 
contain various chelating agents or antifrengal agents. 
The overflow accompanying replenishment of the 

washing bath and/or stabilizing bath can be reused in 
other steps such as desilvering. 
The present silver halide color light-sensitive mate 

rial may contain a color developing agent for the pur 
pose of simplifying and expediting processing. Such a 
color developing agent is preferably used in the form of 
various precursors. Examples of such precursors in 
clude indoaniline compounds as described in U.S. Pat. 
No. 3,342,597, Schiff's base type compounds as de 
scribed in U.S. Pat. No. 3,342,599, and Research Disclo 
sure Nos. 14,850 and 15, 159, and aldol compounds as 
described in Research Disclosure No. 13,924, metal 
complexes as described in U.S. Pat. No. 3,719,492, and 
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urethane compounds as described in JP-A-53-135628. 
The present silver halide color light-sensitive mate 

rial may optionally comprise various 1-phenyl-3- 
pyrazolidones for the purpose of accelerating color 
development. Typical examples of such compounds are 
described in JP-A-56-64339, JP-A-57-144547, and JP-A- 
58-15438. 

In the present invention, the various processing solu 
tions are used at a temperature of 10 C. to 50° C. The 
standard temperature range is normally from 33 C. to 
38 C. However, a higher temperature range can be 
used to accelerate processing, thus, reducing the pro 
cessing time. Alternatively, a lower temperature range 
can be used to improve the picture quality or the stabil 
ity of the processing solutions. In order to save silver, a 
processing using cobalt intensification or hydrogen 
peroxide intensification as described in West German 
Patent 2,226,770 and U.S. Pat. No. 3,674,499 can be 
effectively used. 

In the present inventive process, if the silver halide 
grains to be used have a high silver chloride content, a 
developing solution substantially free of benzyl alcohol 
is preferably used. The term "developing solution sub 
stantially free of benzyl alcohol' as used herein means a 
developing solution preferably containing 2 ml/l or less, 
more preferably 0.5 ml/l or less, most preferably none 
of benzyl alcohol. 
The developing solution to be used for a high silver 

chloride content emulsion preferably is substantially 
free of sulfurous acid ions. Sulfurous acid ions serve as 
preservatives for developing agent but also have the 
effects of dissolving silver halide and reacting with an 
oxidation product of a developing agent to reduce the 
efficiency of dye formation. Such an effect is considered 
to be one of the causes for the increase in the fluctuation 
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of photographic properties involved in the continuous 
processing. The term "developing solution substantially 
free of sulfurous acid ions' as used herein means a de 
veloping solution preferably containing 3.0x10-3 
mol/l or less, most preferably no sulfurous acid ions. In 
the present invention, an extremely small amount of 
sulfurous acid ions is excluded as conventionally used to 
inhibit the oxidation of a processing agent kit containing 
concentrated developing agents which is to be diluted 
for use. 

Furthermore, the developing solution to be used for 
high silver chloride content emulsion preferably is sub 
stantially free of hydroxylamine. This is because the 
hydroxylamine ostensibly serves as a preservative for 
developing solution, but itself has a silver development 
activity which causes a fluctuation in the concentration 
of hydroxylamine that greatly affects the photographic 
properties. The term "developing solution substantially 
free of hydroxylamine" as used herein means a develop 
ing solution preferably containing 5.0x10-3 mol/l or 
less, most preferably no hydroxylamine. 
More preferably, the developing solution to be used 

in the present invention contains a substitute organic 
preservative used in place of the above described hy 
droxylamine or sulfurous acid ions. 
The term "organic preservative" as used herein 

means an organic compound which reduces the rate of 
deterioration of an aromatic primary amine color devel 
oping agent when incorporated in a color photographic 
light-sensitive material, i.e., organic compound which 
serves to inhibit the oxidation of a color developing 
agent by air. Particularly effective examples of such 
organic preservatives include hydroxylamine deriva 
tives (hereinafter excluding hydroxylamine), hydrox 
amic acids, hydrazines, hydrazides, phenols, a-hydrox 
yketones, a-aminokentones, saccharides, monoamines, 
diamines, polyamines, quaternary ammonium salts, ni 
troxy radicals, alcohols, oxims, diamide compounds, 
and condensed amines. These organic preservatives are 
disclosed in JP-A-63-4235, JP-A-63-30843, JP-A-63 
21647, JP-A-63-44655, JP-A-63-53551, JP-A-63-43140, 
JP-A-63-56654, JP-A-63-58346, JP-A-63-43138, JP-A- 
63-146041, JP-A-63-44657, JP-A-63-44656, and JP-A- 
52-143020, U.S. Pat. Nos. 3,615,503, and 2,494,903, and 
JP-B-48-30496. 
As other useful preservatives, there can be optionally 

in the developing solution various metals as described in 
JP-A-57-44148 and JP-A-57-53749, salicylic acids as 
described in JP-A-59-180588, alkanolamines as de 
scribed in JP-A-54-3532, polyethyleneimines as de 
scribed in JP-A-56-94349, and aromatic polyhydroxy 
compounds as described in U.S. Pat. No. 3,746,544. In 
particular, alkanolamines such as triethanolamine, dialk 
ylhydroxylamine such as diethylhydroxylamine, hydra 
zine derivatives or aromatic polyhydroxy compounds 
are preferably used. 

Particularly preferred among the above mentioned 
organic preservatives are hydroxylamine derivatives 
and hydrazine derivatives (e.g., hydrazines, hydra 
zides). These organic preservatives are further de 
scribed in Japanese Patent Application Nos. 62-255270, 
63-9713, 63-9714, and 63-11300. 
The above mentioned hydroxylamine derivatives or 

hydrazine derivatives are preferably used in combina 
tion with amines to improve the stability of the color 
developing solution and hence the stability during the 
continuous processing. 
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98 
Examples of the above mentioned amines include 

cyclic amines as described in JP-A-63-239447, amines as 
described in JP-A-63-128340, and amines as described in 
Japanese Patent Application No. 63-9713 and 63-11300. 

In the case where a high silver chloride content emul 
sion is employed, the color developing solution prefera 
bly contains chlorine ions in an amount of 3.5x 10-2 to 
1.5x10-1 mol/l, particularly 4x10-2 to 1 x 10 
mol/l. If the concentration of chlorine ions exceeds 
1.5X101 mol/l, it is disadvantageous in that it retards 
development, making it difficult to accomplish the pres 
ent object of providing a high maximum density in a 
rapid processing. On the other hand, if the concentra 
tion of chloride ions is less than 3.5x102 mol/l, it is 
disadvantageous in the inhibition of fog. 

In the case where a high silver chloride content emul 
sion is employed, the color developing solution prefera 
bly contains bromine ions in an amount of 3.0x10-5 
mol/1 to 1.0x10-3 mol/l, more preferably 5.0x10-5 
mol/l to 5X 104 mol/l. If the bromine ion concentra 
tion exceeds 1 x 10-3 mol/l, it retards development, 
reducing the maximum density and the sensitivity. If the 
bromine ion concentration is less than 3.0x10-5 mol/l, 
it is inadequate in the inhibition of fog. 
The chlorine and bromine ions can be directly incor 

porated in the developing solution or eluted from the 
light-sensitive material into the developing solution 
during development. 

If these ions are directly incorporated in the color 
developing solution, then suitable examples of chlorine 
ion-donative substance include sodium chloride, potas 
sium chloride, ammonium chloride, lithium chloride, 
nickel chloride, magnesium chloride, manganese chlo 
ride, calcium chloride, and cadmium chloride. Pre 
ferred among these chlorine ion-donative substances are 
sodium chloride and potassium chloride. 

Alteternatively, chlorine ions may be supplied from a 
fluorescent brightening agent incorporated in the devel 
oping solution. 

Examples of such suitable bromine ion-donative sub 
stances include sodium bromide, potassium bromide, 
ammonium bromide, lithium bromide, calcium bromide, 
magnesium bromide, manganese bromide, nickel bro 
mide, cadmium bromide, cerium bromide, and thallium 
bromide. Preferred among these bromine ion-donative 
substances are potassium bromide, and sodium bromide. 

If the chloride and bromine ions are eluted from the 
light-sensitive material during development, these ions 
may be supplied together from the emulsion or other 
SOCCS. 

The color developing solution to be used in the pres 
ent invention preferably has a pH value of 9 to 12, pref. 
erably 9 to 11.0. The color developing solution may 
further contain other conventionally recognized com 
pounds known as components for a developing solution. 

In order to maintain the above described pH range, it 
is preferable to use various buffer agents. Examples of 
buffer agents which can be used in the present invention 
include carbonates, phosphates, borates, tetraborates, 
hydroxybenzoates, glycyl salts, N,N-dimethylglycyl 
salts, leucine salts, norleucine salts, guanine salts, 3,4- 
dihydroxyphenylaranine salts, aranine salts, aminobuty 
rates, 2-amino-2-methy-1,3-propanediol salts, valine 
salts, proline salts, trishydroxyaminomethane salts, and 
lysine salts. In particular, carbonates, phosphates, tet 
raborates, and hydroxybenzoates are advantageous in 
that they are excellent in solubility and buffering action 
in a high pH range as 9.0 or more, have no adverse 
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effects (e.g., fog) on the photographic properties even 
when incorporated in the color developing solution and 
are inexpensive. Thus, these latter-mentioned buffer 
agents are preferably used. 

Specific examples of these buffer agents include so 
dium carbonate, potassium carbonate, sodium bicarbon 
ate, potassium bicarbonate, trisodium phosphate, tripo 
tassium phosphate, disodium phosphate, dipotassium 
phosphate, sodium tetraborate (borax), potassium tetra 
borate, sodium o-hydroxybenzoate (sodium salicylate), 
potassium o-hydroxybenzoate, sodium 5-sulfo-2- 
hydroxybenzoate (sodium 5-sulfosalicylate), potassium 
5-sulfo-2-hydroxybenzoate, and potassium 5-sulfo-2- 
hydroxybenzoate (potassium 5-sulfosalicaylate). How 
ever, the present invention should not be construed as 
being limited to these compounds. 
The amount of such a buffer or buffer agent to be 

incorporated in the color developing solution is prefera 
bly in the range of 0.1 mol/l or more, particularly 0.1 
mol/l to 0.4 mol/l. 

Furthermore, the color developing solution may 
comprise various chelating agents effective as calcium 
or magnesium precipitation inhibitors or for the purpose 
of improving the stability of the color developing solu 
tion. Examples of such chelating agents include nitrilo 
triacetic acid, diethylenetriaminepentaacetic acid, eth 
ylenediaminetetraacetic acid, N,N,N-trimethylenephos 
phonic acid, ethylenediamine-N,N,N',N'-tetramethy 
lenesulfonic acid, transcyclohexanediaminetetraacetic 
acid, 1,2-diaminopropanetetraacetic acid, glycolether 
diaminetetraacetic acid, ethylenediamineorthohydroxy 
phenylacetic acid, 2-phosphonobutane-1,2,4-tricarboxy 
lic acid, 1-hydroxyethylidene-1,1-diphosphonic acid, 
and N,N'-bis(2-hydroxybenzyl)ethylenediamine-N,N'- 
diacetic acid. 
These chelating agents may be used in combinations 

thereof as necessary. 
Such a chelating agent may be incorporated in the 

color developing agent in such an amount that it blocks 
metallic ions in the color developing solution. For ex 
ample, such a chelating agent is incorporated in an 
amount of 0.1 g to 10 g/l. 
The color developing solution may contain any of 

development accelerators as neccesary. 
Examples of development accelerators which can be 

incorporated in the color developing solution as neces 
sary include thioether compounds as disclosed in JP-B- 
37-16088, JP-B-37-5987, JP-B-38–7826, JP-B-44-12380, 
and JP-B-45-9019, and U.S. Pat. No. 3,813,247, p 
phenylenediamine compounds as disclosed in JP-A-52 
49829 and JP-A-50-15554, quaternary ammonium salts 
as disclosed in JP-A-50-137726, JP-A-56-156826, and 
JP-A-52-43429, and JP-B-44-30074, amine compounds 
as disclosed in U.S. Pat. Nos. 2,494,903, 3,128,182, 
4,230,796, 3,254,919, 2,482,546, 2,596,926, and 
3,582,346, and JP-B-41-11431, polyalkylene oxides as 
disclosed in JP-B-37-16088, JP-B-42-25201, JP-B-41 
11431, and JP-B-42-23883, and U.S. Pat. Nos. 3,128,183, 
and 3,532,501, -phenyl-3-pyrazolidones, and imidaz 
oles. 

In the present invention, any fog inhibitors can be 
incorporated as necessary. Examples of fog inhibitors 
which can be used include halides of alkaline metals 
such as sodium chloride, potassium bromide, and potas 
sium iodide, and organic fog inhibitors. Typical exam 
ples of such an organic fog inhibitors include nitrogen 
containing heterocyclic compounds such as benzotriaz 
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ole, 6-nitrobenzimidazole, 5-nitroisoindazole, 5-methyl 
benzotriazole, 5-nitrobenzotriazole, 5-chlorobenzo 
triazole, 2-thiazolyl-benzimidazole, 2-thiazolyl-methyl 
benzimidazole, indazole, hydroxyazaindolidine, and 
adenine. 
The color developing solution which can be applied . 

to the present invention preferably contains a fluores 
cent brightening agent. As such a fluorescent brighten 
ing agent there can be preferably used a 4,4'-diamino 
2,2'-disulfostilbene compound. The amount of the fluo 
rescent brightening agent to be incorporated is in the 
range of 0 to 5 g/l, preferably 0.1 g to 4 g/l. 

If desired, various surface active agents such as alkyl 
sulfonic acid, arylsulfonic acid, aliphatic carboxylic 
acid, and aromatic carboxylic acid may be incorporated 
in the color developing solution. 
The color developing solution which can be applied 

to the present invention is preferably used at a tempera 
ture of 20 to 50 C., preferably 30 to 40 C. The pro 
cessing time is preferably in the range of 20 seconds to 
5 minutes, preferably 30 seconds to 2 minutes. The 
replenishment rate is preferably small, suitably 20 to 600 
ml, preferably 50 to 300 ml, more preferably 60 ml to 
200 ml, most preferably 60 ml to 150 ml per m2 of light 
sensitive material. 
The present invention will be further described in the 

following examples, but the present invention should 
not be construed as being limited thereto. 

EXAMPLE 1. 

A multilayer color photographic paper was prepared 
by coating layers having the following structures on a 
paper support laminated with polyethylene on both 
sides thereof. The coating solutions were prepared as 
follows: 

Preparation of coating solution for 1st layer 
19.1 g of a yellow coupler (ExY), 4.4 g of a dye image 

stabilizer (Cpd-1) and 1.8g of a dye image stabilizer 
(Cpd-7) were dissolved in 27.2 cc of ethyl acetate, 4.1 g 
of a solvent (Solv-3) and 4.1 g of a solvent (Solv-6). The 
solution thus obtained was then emulsion-dispersed in 
185 cc of a 10% aqueous solution of gelatin containing 
8 cc of 10% sodium dodecylbenzenesulfonate. Mean 
while, a blue-sensitive sensitizing dye (Dye-1) and an 
infrared-sensitive sensitizing dye (Dye-5) represented 
by the following general formulae were added to a 
silver bromochloride emulsion (1:3 (Ag molar ratio) 
mixture of cubic silver bromide grains having a silver 
bromide content of 80.0 mol %, a mean grain size of 
0.85 um and a grain size fluctuation coefficient of 0.08 
and cubic silver bromide grains having a silver bromide 
content of 80.0%, a mean grain size of 0.62 um and a 
grain size fluctuation coefficient of 0.07) which had 
been sulfur-sensitized in amounts of 5.0x10-4 mol and 
5.0x10-5 mol per mol of silver, respectively. The 
above mentioned emulsion dispersion and the emulsion 
thus prepared were then mixed and dissolved to prepare 
a coating solution for the 1st layer having the following 
composition. 

Coating solutions for the 2nd layer to the 7th layer 
relative to the support were prepared in the same man 
ner as in the above 1st layer relative to the support. As 
gelatin hardener for each layer there was used 1-oxy 
3,5-dichloro-s-triazine sodium salt. 
As spectral sensitizing dyes for each layer there were 

used the following compounds: 
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Yellow coloring emulsion layer 

O-o-IO 
(H), 

(5.0 x 10 mol per mol of silver halide) 

S CH3 

H=CH-i-CH-CH=( 
N CH3 CH3 

C2H5 
a 

N 
e 

(5.0 x 10 mol per mol of silver halide) 

Magenta coloring emulsion layer 

O pHs O O )-CH=(-CH=( e 
N N 
(CH2)2 (CH2)2 

Sose - SO3.N(C2H5)3 
(4.0 x 10 mol per mol of silver halide) 

O O O 

CH )-CH=( 
n 
(H): (GH). 
Sose SO3.N(C2H5)3 

(7.0 x 10 mol per mol of silver halide) 

CH3 CH3 

)=CH SCH-CH=CH-( 
N G N I 

C2His C2H5 
(0.5 x 10 mol per mol of silver halide) 

Cyan coloring emulsion layer 
CH3 CH3 

CH3 S S CH3 

)-CH CH=( 69 
N N w 

e 
CHs C5Hill 

(0.9 x 10 mol per mol of silver halide) 

OCH3 

OCH3 

For the cyan coloring emulsion layer (5th layer) and 65 
the magenta coloring emulsion (3rd layer), the follow 
ing compound was incorporated in an amount of 
2.6X 10-3 mol per mol or silver halide. 

(Dye-1) 

(Dye-5) 

(Dye-2) 

(Dye-3) 

(Dye-6) 

(Dye-4) 

102 



103 

O 

Y-N-N" CH OOru. 
OO 

For the yellow coloring emulsion layer (1st layer), 
the magenta coloring emulsion layer (3rd layer) and the 
cyan coloring emulsion layer (5th layer), 1-(5- 
methylureiodephenyl)-5-mercaptotetrazole was incor 
porated in amounts of 40x10-6 mol, 3.0x 105 mol 
and 1.0x10-5 mol per mol of silver halide, respec 
tively, and 2-methyl-5-t-octylhydroquinone was incor 

2 

HOOC 
7 

N n 1So Ho 

porated in amounts of 8x10-3 mol, 2x 10-2 mol and 
2x 10-2 mol per mol of silver halide, respectively. 
For the yellow coloring layer and the magenta color 

ing layer, 4-hydroxy-6-methyl-1,3,3a-7-tetrazaindene 
was incorporated in amounts of 1.2X 102 mol and 
1.1 x 10-2 mol per mol of silver halide, respectively. 
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For the magenta-sensitive emulsion layer, the follow 

ing mercaptoimidazoles were incorporated in amounts 
of 2x 10-4 mol per mol of silver halide, respectively, 
and the following mercaptothiadiazoles were incorpo 
rated in amounts of 4x10 mol per mol of silver hal 
ide. 

H 
N 

HS-( 
N NHCOCH5 

N N 

S 1st 
In order to inhibit irradiation, the following dyes 

were incorporated in the emulsion layers. 

CH- of N 
N1 

COOH 

SO3K SO3K 

7 series, COOC2His Sn N 
N 1so HO N1 

SO3K SO3K 

SO3K SO3K SO3K 
CH CH3 

CH3 CH3 

OC)-cis-clinch-CIO 69 
N N 
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Layer structure 
The composition of each layer will be set forth be 

low. The coated amount of each component is repre 
sented in g/m2. The coated amount of silver halide 
emulsion is represented as calculated in terms of g/m2 
silver. 

Support: 
Polyethylene-laminated paper containing a white pigment (TiO2) and a bluing dye (ultramarine) in the polyethylene layer on 
the side to be coated with the 1st layer 
1st Layer (Yellow coloring layer): 
Silver bromochloride emulsion as described above (AgBr: 80 mol %) 
Gelatin 
Yellow coupler (ExY) 
Dye image stabilizer (Cpd-1) 
Dye image stabilizer (Cpd-7) 
Solvent (Solv-3) 
Solvent (Solv-6) 

0.26 
1.83 
0.83 
0.19 
0.08 
0.18 
0.18 
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-continued 
2nd Layer (Color stain inhibiting layer): 

Gelatin 0.99 
Color mixing inhibitor (Cpd-5) 0.08 
Solvent (Solv-1) 0.6 
Solvent (Solv-4) 0.08 
3rd Laver (Magenta coloring laver): 

Silver bromochloride emulsion (1:1 mixture (Agnolar ratio) of cubic silver bromochloride grains having AgBr content of 90 0.16 
mol %, mean grain size of 0.47 m and grain size fluctuation coefficient of 0.12 and cubic silver bromochloride grains having 
AgBr content of 90 mol %, mean grain size of 0.36 m and grain size fluctuation coefficient of 0.09) 
Gelatin 1.79 
Magenta coupler (ExM) 0.32 
Dye image stabilizer (Cpd-2) 0.02 
Dye image stabilizer (Cpd-3) 0.20 
Dye image stabilizer (Cpd-4) 0.01 
Cye inage stabilizer (Cpd-8) 0.03 
Dye image stabilizer (Cpd-9) 0.04 
Solvent (Solv-2) 0.65 
4th Laver (Ultraviolet-absorbing layer): 

Gelatin 1.58 
Ultraviolet absorbent (UV-1) 0.47 
Color mixing inhibitor (Cpd-5) 0.05 
Solvent (Solv-5) 0.24 
5th Layer (Cyan coloring layer): 
Silver bromochloride emulsion (1:2 mixture (Ag molar ratio) of cubic silver bromochloride grains having AgBr content of 70 0.23 
mol %, mean grain size of 0.49 m and grain size fluctuation coefficient of 0.08 and cubic silver bromochloride grains having 
AgBr content of 70 mol %, mean grain size of 0.34 um and grain size fluctuation coefficient of 0.10) 
Gelatin .34 
Cyan coupler (ExC) 0.30 
Dye image stabilizer (Cpd-6) 0.17 
Dye image stabilizer (Cpd-7) 0.40 
Solvent (Solv-6) 0.20 
6th Layer (Ultraviolet absorbing layer): 
Gelatin 0.53 
Ultraviolet absorbent (UV-1) 0.6 
Color stain inhibitor (Cpd-5) 0.02 
Solvent (Solv-5) 0.08 
7th Layer (Protective layer): 
Gelatin 1.33 
Acryl-modified copolymer of polyvinyl alcohol (modification degree: 17%) 0.7 
Liquid paraffin 0.03 

Dye image stabilizer (Cpd-1) Dye image stabilizer (Cpd-2) 
CHiq(t CH CH CH3 CH3 Hig(t) 3. 3 N / 

OH h OH 
HO CH2--C-COO N-COCH=CH- CH3 CH CH3 

C4H9(t) 2 CH3 CH3 2 

CH3 CH3 

Dye image stabilizer (Cpd-3) Dye image stabilizer (Cpd-4) Color mixing inhibitor (Cpd-5) 
OH OH 

CH3 CH3 
C3H7O SO3Na CH(t) 

r OCH7 
CHO N- C16H33 (t)C8H17 

OCH7 OH OH 
CH3 CH3 

Dye image stabilizer (Cpd-6) 
2:4:4 mixture (weight ratio of: 

Cl N OH N oH N OH 
V V M 
N C4H9(t), and N , and N C4H9Csec), 

? W / 
N N N 

CH9(t) C4H9(t) C4H9Ct) 
respectively. 
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-continued 

CH Cl 3. 7, 

OCHCH NN NH 2CH2OC6H13 
V 
N E 

NHSO 

CH3 

C3H17(t) 

Cyan coupler (ExC): 
1:1 mixture (nolar ratio) of: 

C5H(t) 
OH OH 

C NHcoho C5H1(t) and Cl NHCOC5H3 
C4H9 

C2H5 C2H5 
Cl C 

In the light-sensitive material thus prepared, the yel- -continued 
low coloring layer had a maximum spectral sensitivity Ferric ammonium 55 g 
at 480 nm and 780 nm, the magenta coloring layer had 25 
a maximum spectral sensitivity at 550 nm and 845 nm, 
and the cyan coloring layer had a maximum spectral 
sensitivity at 710 nm. 
An automatic color negative printer and a laser expo 

sure apparatus as described in Japanese Patent Applica 
tion No. 63-226552 (semiconductor laser wavelength: 
670 nm, 780 nm, 830 nm) were combined to assemble an 
exposure apparatus. The light-sensitive material speci 
men was then imagewise exposed to light through a 

30 

color negative. Color letters and illustration were input 3. 
to the same picture by means of the semiconductor laser 
exposure apparatus. 
The specimen thus exposed was then processed with 

processing solutions having the following compositions 
in the following steps by means of an automatic devel- 0 
oping machine. 

Processing step Temperature Time 
Color development 37° C. 3 min. 30 sec. 45 
Bix 33 C. 1 nin. 30 sec, 
Rinse 24 to 34 C. 3 min. 
Drying 70 to 80 C. 1 min. 

50 

Color developing solution 
Water 800 in 
Diethylenetriaminepentaacetic acid 1.0 g 
Nitrilotriacetic acid 2.0 g 
Benzyl alcohol 5 m 55 
Diethylene glycol 10 in 
Sodium sulfite 2.0 g 
Potassium bromide 1.0 g 
Potassium carbonate 30 g 
N-ethyl-N-(a-methanesulfonamidoethyl)- 4.5 g 
3-methyl-4-aminoaniline sulfate 60 
Hydroxylamine sulfate 3.0 g 
Fluorescent brightening agent 1.0 g 
(WHITEX 4B, available from Sumitomo 
Chemical Co., Ltd.) 
Water to make 1,000 ml 
pH (25 C.) 10.25 

Blix solution 65 
Water 400 m 
Ammonium thiosulfate (700 g/l) 150 m 
Sodium suite 18 g 

ethylenediaminetetraacetate 
Disodium ethylenediaminetetraacetate 5 g 
Water to make 1,000 ml 
pH (25° C) 6.70 

The print thus obtained exhibited an excellent picture 
quality. Furthermore, color letters and illustration, 
which had heretofore never been able to be written on 
the same picture as color print, could be written on the 
print. This could be accomplished quite easily as com 
pared to the conventional process for the preparation of 
post cards. 

EXAMPLE 2 

A multilayer color photographic paper was prepared 
by coating layers having the following structures on a 
paper support laminated with polyethylene on both 
sides thereof. The coating solutions were prepared as 
follows: 

Preparation of coating solution for 1st layer 
19.1 g of the yellow coupler (ExY), 4.4 g of the dye 

image stabilizer (Cpd-1') and 0.7 g of the dye image 
stabilizer (Cpd-7") were dissolved in 27.2 cc of ethyl 
acetate and 8.2 g of the solvent (Solv-1). The solution 
thus obtained was then emulsion-dispersed in 185 cc of 
a 10% aqueous solution of gelatin containing 8 cc of 
10% sodium dodecylbenzenesulfonate. Meanwhile, 
blue-sensitive sensitizing dyes (Dye-l', Dye-2") repre 
sented by the following general formulae were added to 
a silver bromochloride emulsion (3:7 (Ag molar ratio) 
mixture of cubic silver bromide grains comprising 0.2 
mol % of silver bromide localized thereon, a mean grain 
size of 0.88 um and a grain size fluctuation coefficient of 
0.08 and cubic silver bromide grains comprising 0.2 mol 
% of silver bromide localized thereon, a mean grain size 
of 0.70 m and a grain size fluctuation coefficient of 
0.10) in amounts of 2.0x 10-4 mol per mol of silver for 
large size grains and 2.5x10-mol per mol of silver for 
small size grains, respectively. The emulsion was then 
sulfur-sensitized. The above mentioned emulsion disper 
sion and the emulsion thus prepared were then mixed 
and dissolved to prepare a coating solution for the 1st 
layer having the following composition. 
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Coating solutions for the 2nd layer to the 11th layer 
were prepared in the same manner as in the 1st layer. As 

112 
gelatin hardener for each layer there was used 1-oxy 
3,5-dichloro-s-triazine sodium salt. 
As spectral sensitizing dyes for each layer there were 

used the following compounds: 

ist Layer (Blue-sensitive yellow coloring layer): 
(Dye-1") 

S S 

CH =( )- 
C N 

(CH2)3 (CH2)3. 

Sose 
SO3H.N(C2H5)3 

(2.0 x 10 mol per mol of silver halide for large size grains and 
2.5 x 10' mol per mol of silver halide for small size grains) 

(Dye-2") 

S S 

OC-al-IO C C 

(CH2)4 (CH2)4 

loe oHNch. 
(2.0 x 10-mol per mol of silver halide for large size grains and 
2.5 x 10 mol per mol of silver halide for small size grains) 

3rd Layer (Infrared sensitive yellow coloring layer): 

CH3 CH3 

S 
S. )=CH ScH-CH S 

)-s C2H5 e o1 

C2H5 
(1.0 x 10 mol per mol of silver for both large size grains and 
small size grains) 

5th Layer (Green-sensitive magenta coloring layer): 
(Dye-4) 

O Hs O O-au 69 
N N 

(CH2)2 (CH2)2 " V O SO39 SOH.N 

(4.0 x 10' mol per mol of silver halide for large size grains and 
5.6 x 10 mol per mol of silver halide for small size grains) 

and 

(Dye-5') Y 

O O 

CH=( )- 
(H). (H): 
SO39 SO3H.N(C2H5)3 

(7.0 x 10 mol per mol of silver halide for large size grains and 
1.0 x 10 mol per mol of silver halide for small size grains) 

7th Layer (Red sensitive magenta coloring layer): 
(Dye-6) 
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-continued 
CHO S 

N 

PTSe C2H5 

S 

)-CH=CH-CH=CH-CH=( O 
N 

OCH3 

O 
(1.0 x 10 mol per mol of silver halide for both large size grains and 
small size grains) 

CH3 CH3 

H3C S S CH3 

)-CH CH =( - 69 

N N 

Ie 
(0.9 x 10 mol per mol of silver halide for large size grains and 
1.1 x 10'mol per mol of silver halide for small size grains) 

For the 3rd layer (infrared-sensitive yellow coloring 
layer), the 7th layer (infrared-sensitive magenta color 
ing layer) and the 9th layer (infrared-sensitive cyan 
coloring layer), the following compound was incorpo 
rated in amounts of 1.9X 10-3 mol, 2.0x103 mol and 
2.6X 10-3 mol per mol of silver halide, respectively. 

OO 

25 

For the yellow coloring emulsion layer (1st layer, 3rd 
layer), the magenta coloring emulsion layer (5th layer, 
7th layer) and the cyan coloring emulsion layer (9th 
layer), 1-(5-methylureidophenyl)-5-mercaptotetrazole 
was incorporated in amounts of 8.5x10-5 mol, 
7.7x 10-4 mol and 2.5x10-4 mol per mol of silver 
halide, respectively. 

In the yellow, magenta and cyan coloring light-sensi 
tive emulsions were incorporated 4-hydroxy-6-methyl 
1,3,3a,7-tetrazaindene in amounts of 1.5x10-mol per 
mol of silver halide, respectively. 

In order to inhibit irradiation, the following dyes 
were incorporated in the emulsion layers. 

HOOC-(CH-CH=CH -COOH 
N Sna ( N 
NN 1 So Ho N1 

SO3Na SO3Na 

HOCH.)NHoc CH-CH=CH-CH=CH A CONHCH.).OH N y A N 
n 1so HO N1 
CH2 CH2 

Ór Ór 
and 

CH CH CH, cH-3 
KO3S SQ3K 

-CH=CH-CH=CH-CH=CH-CH 
B 

(CH2)4SO39 (CH2)4SO3K 
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sented in g/m. The coated amount of silver halide 
emulsion is represented as calculated in terms of g/m2 

The composition of each layer will be set forth be- silver. 
low. The coated amount of each component is repre 

115 

Layer structure 

Support: 
Polyethylene-laminated paper containing a white pigment (TiO2) and a bluing dye (ultramarine) in the polyethylene layer on 
the side to be coated with the 1st layer 
st Layer (Yellow coloring layer): 

Silver bromochloride emulsion as described above 0.30 
Gelatin 1.86 
Yellow coupler (ExY") 0.82 
Dye image stabilizer (Cpd-1") 0.19 
Solvent (Solv-1") 0.35 
Dye image stabilizer (Cpd-7) 0.06 
2nd Layer (Color stain inhibiting layer): 
Gelatin 0.99 
Color stain inhibitor (Cpd-5') 0.08 
Solvent (Solv-1) 0.6 
Solvent (Solv-4) 0.08 
3rd Layer (Infrared-sensitive yellow coloring layer): 
Silver bromochloride emulsion (1:4 (Agnolar ratio) of cubic silver bromochloride grains comprising 0.6 mol % AgBr localized 0.30 
thereon and having mean grain size of 0.58 m and grain size fluctuation coefficient of 0.09 and cubic silver bromochloride grains 
comprising 0.6 mol % AgBr localized thereon and having mean grain size of 0.45 m and grain size fluctuation 
coefficient of 0.11) 
Gelatin 86 
Yellow coupler (ExY") 0.82 
Dye image stabilizer (Cpd-1") 0.9 
Solvent (Solv-1") 0.35 
Dye image stabilizer (Cpd-7) 0.06 
4th Layer (Color stain inhibiting layer): 
Gelatin 0.99 
Color mixing inhibitor (Cpd-5') 0.08 
Solvent (Solv-l') 0.6 
Solvent (Solv-4) 0.08 
5th Layer (Green-sensitive magenta coloring layer): 
Silver bromochloride emulsion (1:3 mixture (Ag molar ratio) of cubic silver bromochloride grains comprising 0.8 mol% AgBr 0.2 
localized thereon and having mean grain size of 0.55 pm and grain size fluctuation coefficient of 0.10 and cubic silver 
bromochloride grains comprising 0.8 mol % AgBr localized thereon and having mean grain size of 0.39 m and grain size 
fluctuation coefficient of 0.08) 
Gelatin 124 
Magenta coupler (Ex.M") --- 0.20 
Dye image stabilizer (Cpd-2") 0.03 
Dye image stabilizer (Cpd-3") 0.15 
Dye image stabilizer (Cpd-4) 0.02 
Dye image stabilizer (Cpd-9) 0.02 
Solvent (Solv-2') 0.40 
6th Layer (Color stain inhibiting layer): 
Gelatin 0.99 
Color mixing inhibitor (Cpd-5) 0.08 
Solvent (Solv-1') 0.16 
Solvent (Solv-4) 0.08 
7th Layer (Infrared-sensitive magenta coloring layer): 
Silver bromochloride emulsion (1:3 mixture (Ag molar ratio) of cubic silver bromochloride grains comprising 0.8 mol % AgBr 0.2 
localized thereon and having mean grain size of 0.55 m and grain size fluctuation coefficient of 0.10 and cubic silver 
bromochloride grains comprising 0.8 mol % AgBr localized thereon and having mean grain size of 0.39 m and grain size 
fluctuation coefficient of 0.08) 
Gelatin 1.24 
Magenta coupler (ExM") 0.20 
Dye image stabilizer (Cpd-2") 0.03 
Dye image stabilizer (Cpd-3) O.S 
Dye image stabilizer (Cpd-4) 0.02 
Due image stabilizer (Cpd-9) 0.02 
Solvent (Solv-2") 0.40 
8th Layer Ultraviolet absorbing aver): 
Gelatin w 58 

Ultraviolet absorbent (UV-1) 0.47 
Color mixing inhibitor (Cpd-5') 0.05 
Solvent (Solv-5') 0.24 
9th Layer (Red-sensitive cyan coloring layer): 
Silver bromochloride emulsion (1:4 mixture (AgBr ratio) of cubic silver bromochloride grains comprising 0.6 mol % AgBr 0.23 
localized thereon and having mean grain size of 0.58 m and grain size fluctuation coefficient of 0.09 and cubic silver 
bromochloride grains comprising 0.6 mol % AgBr localized thereon and having mean grain size of 0.45 um and grain size 
fluctuation coefficient of 0.11) 
Gelatin 1.34 
Cyan coupler (ExC) 0.32 
Dye image stabilizer (Cpd-6) 0.17 
Dye image stabilizer (Cpd-7) 0.40 
Dye image stabilizer (Cpd-8') 0.04 
Solvent (Solv-6) ois 
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-continued 
10th Laver (Uttaviolet absorbing aver): 

Gelatin 0.53 

Ultraviolet absorbent (UV-1') 0.16 
Color mixing inhibitor (Cpd-5) 0.02 
Solvent (Solv-5) 0.08 
11th Layer (Protective layer): 
Gelatin 1.33 
Acryl-modified copolymer of polyvinyl alcohol (modification degree: 17%) 0.7 
Liquid paraffin 0.03 

Yellow coupler (ExY) 
1:1 mixture (molar ratio) of: 

C 

Hs 
CH-i-co-h-conh C5H(t) 

CH3 R 

NHCoHo C5H1(t) 
C2H5 

wherein R represents the structure below: and the same compound except wherein R represents the structure below: 

N °s eO s eO 
, - O 

H OCH5 CH3 CH2 CH3 

Magenta coupler (ExM') 
1: mixture (nolar ratio) of: 
CH3 C and CH3 C 7, 7, 

N n N a. 

Cyan Coupler (ExC) 
2:4:4 mixture (by weight) of: 

C5H11(t) 

OH 

C NHCOCHO C5H1(t) 
a 

CH3 
Cl 

wherein R represents C2H5, and the same compound 
wherein R represents C4H9, 

and 

the same compound wherein R represents 
OH 

Cl NHCOC15H3 

C2H5 
Cl 

respectively. 
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-continued 
Solvent (Solv-1') 

COOCH9 
Solvent (Solv-2") 
2:1 mixture (volume ratio) of: 

COOCH OFP 

Solvent (Solv-4") Solvent (Solv-5) 

COOC8H17 
CH3 

(CH2)8 
P O 

COOC8H17 
3 

In the light-sensitive material thus prepared, the yel 
low coloring layer had a maximum spectral sensitivity 
at 480 nm and 810 nm, the magenta coloring layer had 
a maximum spectral sensitivity at 550 nm and 750 nm, 
and the cyan coloring layer had a maximum spectral 
sensitivity at 710 nm. 
An automatic color negative printer and a semicon 

ductor laser exposure apparatus as described in Japa 
nese Patent Application No. 63-226552 (semiconductor 
laser wavelength: 670 nm, 750 nm, 810 nm) were com 
bined to assemble an exposure apparatus. The light-sen 
sitive material specimen was then imagewise exposed to 
light through a color negative. Colorletters and illustra 
tion were input to the same picture by means of the 
semiconductor laser exposure apparatus. 
The specimen thus exposed was then processed with 

processing solutions having the following compositions 
in the following steps by means of an automatic devel 
oping machine. The running test was continued until an 
amount of replenishing liquid was twice a volume of 
tank. 

Processing Replenish- Tank volume for 
Step Temp. Time rate running solution 
Color 35° C. 45 sec. 16 in 17 
develop 

e 
Blix 30 to 35 C. 45 sec. 215 ml 7 
Rinse 1 30 to 35 C. 20 sec. 0. 
Rinse 2 30 to 35 C. 20 sec. O 
Rinse 3 30 to 35 C. 20 sec. 350 m O 
Drying T0 to 80 C. 60 sec. 
per m of light-sensitive material 

The washing water was replenished by a so-called 
counter-flow system in which the overflow from the 
washing bath (3) is lead through the washing bath (2) to 
the washing bath (l). 
The respective processing solution has the following 

composition: 

Running 
Solution Replenisher 

Color developing solution 
Water 800 m 800 m 
Ethylenediamine-N,N,N,N- 1.5 g 2.0 g 
tetramethylenephosphonic 
acid 
Potassium bronide 0.015 g 
Triethanolamine 8.0 g 12.0 g 

25 

30 

35 

40 

45 

50 

55 

60 

65 

CH3 

OCH2CHCHg 3 and OP O , respectively. 

3 

Solvent (Solv-6) 

COO 

-continued 
Sodium chloride 1.4 g --- 
Potassiun carbonate 25 g 25 g 
N-ethyl-N-(3-methanesul- 5.0 g 7.0 g 
fonamideethyl)-3-methyl 
4-aminoaniline sulfate 
N,N-bis(carboxymethyl) 5.5 g 7.0 g 
hydrazine 
Fluorescent brightening 1.0 g 2.0 g 
agent (WHITEX4B, available 
from Sumitomo Chemical 
Co., Ltd.) 
Water to make 1,000 m 1,000 ml 
pH (25° C) 10.05 0.45 

Blix solution (Running solution has the same composition 
- as replenisher) - 

Water 400 m 
Ammonium thiosulfate (700 g/1) 100 in 
Sodium sulfite i7 g 
Ferric ammonium 55 g 
ethylenediaminetetraacetate 
Disodium ethylenedianinetetraacetate 5 g 
Ammonium bromide 40 g 
Water to make 1,000 ml 
pH (25° C) 6.0 

Rinsing solution (Running solution has the same 
composition as replenisher) 

Ion-exchanged water (containing calcium and 
magnesium in amounts 3 ppm, respectively) 

The print thus obtained exhibited an excellent picture 
quality. Furthermore, color letters and illustration, 
which had heretofore never been able to be writen on 
the same picture as color print, could be writen on the 
print. This could be accomplished quite easily as com 
pared to the conventional process for the preparation of 
post cards. 

EXAMPLE 3 

The same light-sensitive material specimen as pre 
pared in Example 2 was imagewise exposed to light 
through a color negative in an exposure apparatus as 
sembled by combinining an automatic color negative 
printer and a laser exposure apparatus as described in 
Japanese Patent Application No. 63-226552 (semicon 
ductor laser wavelength: 670 nm, 750 nm, 810 nm). 
Color letters and illustration were input to the same 
picture by means of the semiconductor laser exposure 
apparatus. 
The specimen thus exposed was then processed with 

processing solutions having the following compositions 
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in the following steps by means of an automatic devel 
oping machine. 

Processing step Temperature Time 5 
Color development 50 C. 9 sec. 
Blix 50 C. 9 sec. 
Rinse 40 C. 4 sec, 
Rinse 2 40 C. 4 sec. 
Rinse 3 40 C. 4 sec. 
Drying 90° C. 14 sec. 10 

The various processing solutions had the following 
compositions: 

15 
Color developing solution 

Water 800 m 
Ethylenediamine-N,N,N,N- 3.0 g 
tetramethylenephosphonic 
acid 
N,N-di(carboxymethyl)hydrazine 4.5 g 20 
N,N-diethylhydroxylamine oxalate 2.0 g 
Triethanolamine 8.5 g 
Sodium sulfite 0.14 g 
Potassium chloride 1.6 g. 
Potassium bromide 0.01 g 
Potassium carbonate 25.0 g 25 
N-ethyl-N-(3-methanesul- 5.0 g 
fonamideethyl)-3-methyl 
4-aminoaniline sulfate 
Fluorescent brightening 1.4 g 
agent (WHITEX4B, available 
from Sumitomo Chemical 
Co., Ltd.) 30 
Water to make 1,000 ml 
pH (25° C) 10,05 

Bix solution 
Water 400 ml 
Ammonium thiosulfate (55 wt %) 100 ml 
Sodium sulfite 17 g 35 
Ferric ammonium 55 g 
ethylenedianinetetraacetate 
Disodium ethylenediaminetetraacetate 5 g 
Amnoniun bronide 40 g 
Glacial acetic acid 9 g 
Water to make 1,000 m 40 
pH (25° C) 5.8 

Rinsing solution 
Ion-exchanged water (containing calcium and mag- 45 

nesium ions in amounts of 3 ppm or less and 2 ppm or 
less, respectively) 
The print thus obtained exhibited an excellent picture 

quality. Furthermore, color letters and illustration, 
which had heretofore never been able to be written on 50 
the same picture as color print, could be written on the 
print. This could be accomplished quite easily as com 
pared to the conventional process for the preparation of 
post cards. By this process, prints could be obtained 
with 1 minute from the imagewise exposure. 55 
While the present invention has been described in 

detail and with reference to specific embodiments 
thereof, it will be apparent to one skilled in the art that 
various changes and modifications can be made therein 
without departing from the spirit and scope thereof, 60 
What is claimed is: 
1. A color image formation method, which comprises 

exposing a silver halide color photographic material to 
light in a print exposure process at the same time with a 
scanning exposure process, wherein said photographic 65 
material comprises a support having coated thereon at 
least three silver halide emulsion layers having maxi 
mum spectral sensitivities in at least three sensitive 
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wavelength ranges of 400 nm to 500 nm, 500 nm to 570 
nm and 650 nm to 730 nm and is sensitive to said three 
sensitive wavelength ranges to form yellow, magenta 
and cyan dye images, respectively, characterized in that 
said silver halide color photographic material has addi 
tionally at least one function to provide a maximum . 
spectral sensitivity in a wavelength range other than 
said three sensitive wavelength ranges and to form any 
of yellow, magenta or cyan dye image, wherein said 
exposing comprises using at least a light source in wave 
length range other than said three sensitive material 
wavelength ranges, and then developing said silver 
halide color photographic material. 

2. A color image formation method as claimed in 
claimed in claim 1, wherein the provision of maximum 
spectral sensitivity in wavelength range of 400 nm to 
500 nm is involved by using at least one of compounds 
represented by the general formula (): 

eZ11 Z11S (I) 

)-CH=( f 
YS N-- 

R11 (X119)n11 R12 

wherein Z11 and Z12 each represents an atomic group 
selected from the group consisting of substituted or 
unsubstituted benzoxaxole nucleus, substituted or un 
substilituted naphthoxazole nucleus, substituted or un 
substilituted benzothiazole nucleus and substituted or 
unsubstiltuted naphthothiazole nucleus; R11 and R12 
each represents a substituted or unsubstituted alkyl 
group; X11 represents an anion; and n1 represents an 
integer 0 or 1, with the proviso that at least one of Z11 
and Z12 represents a benzothiazole nucleus or naphtho 
thiazole nucleus and that if one of R1 and R12 forms an 
inner salt with quarternarized nitrogen atoms, in 11 is 0. 

3. A color image formation method as claimed in 
claim 1, wherein the provision of maximum spectral 
sensitivity in wavelength range of 500 nm to 570 nm is 
involved by using at least one of compounds repre 
sented by the general formula (II): 

-2 s Z24- (II) 
)-CH=(-CH=( 

N e 7 
sN N-1 

R23 (X219)nz R24 

wherein Z23 and Z24 each represents an atomic group 
selected from the group consisting of substituted or 
unsubstituted benzoxazole nucleus and substituted or 
unsubstituted naphthoxazole nucleus substituted or un 
substituted benzothiazole nucleus or substituted or un 
substituted naphthothiazole nucleus; R25 represents a 
hydrogen atom or alkyl group; R23 and R24 each repre 
sents a substituted or unsubstituted alkyl group; X218 
represents an anion; and n2 represents an integer 0 or 1, 
with the proviso that if one of R23 and R24 forms an 
inner salt with quarternarized nitrogen atoms, n2 is 0. 

4. A color image formation method as claimed in 
claim 1, wherein the provision of maximum spectral 
sensitivity in wavelength range of 650 nm to 750 nm is 
involved by using at least one of compounds repre 
sented by formula (III): 
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V Vs (III) 

V2 Z31 Z32 V6 

)-L-L-L-L-L-( 
V3 e V7 

V4 R31 R32 V8 

wherein Z31 represents a nitrogen atom, oxygen atom, 
sulfur atom or selenium atom; Z32 represents an oxygen 
atom, sulfur atom or selenium atom, L1, L2, L3, L4 and 
L5 each represents a substituted or unsubstituted mi 
thine group or may form a ring with other methine 
groups; R31 and R32 may be the same or different and 
each represent an alkyl group; (R31and L) or (R32 and 
Ls) may be connected to each other to form a 5- or 
6-membered carbon ring; V1,V2, V3, VA, Vs, V6, V7 
and V8 each represent hydrogen atom, a halogen atom, 
a substituted or unsubstituted alkyl group, an acyl 
group, an acyloxy group, an alkoxycarbonyl group, a 
substituted or unsubstituted carbamoyl group, a substi 
tuted or unsubstituted sulfamoyl group, a carboxy 
group, a cyano group, a hydroxyl group, an amino 
group, an acylamino group, an alkoxy group, an alkyl 
thio group, a sulfonic group, an alkylsulfonyl group, an 
aryloxy group, or an aryl group; X31 represents an 
anion or cation and n31 represents 0 or more. 

5. A color image formation method as claimed in 
claim 1, wherein the provision of maximum spectral 
sensitivity in a wavelength range of 720 nm or more is 
involved by using at least one of compounds repre 
sented by the general formula (VI), (VII) or (VIII): 

- - - - Z6 - - -- 
R-N-CH=CH-C-CH 

wherein Z61 and Z52 each represents an atomic group to 
form a heterocyclic nucleus, R6 and Ró2 each represent 
an alkyl group, an alkenyl group, an alkynyl group, or 
an aralkyl group, R63 represents hydrogen atom, Ré4 
represents hydrogen atom, a lower alkyl group, or an 
aralkyl group or is connected to R62 to form a 5- or 
6-membered ring and when Ré4 represents hydrogen 
aton, R53 may be connected to two or more of other 
R63 to form a hydrocarbon ring or heterocyclic ring, 
msl represents an integer 1, 2 or 3, j61 and ké1 each 
represents an integer 0 or 1, X61 represents an acid 
anion and ng represents an integer 0 or 1, 

n a. 
a. 74 N 

v -Q71- 7 N 
R7-N-(-CH=CH-i-C CH-C n c ic=CH-ceCH-CHSFNE-R. 

C-N 
2 N 

O 

wherein Z71 and Z72 have the same meanings as Zé1 and 
Z62, respectively, and R71 and R2 have the same mean 
ings as R61 and R52, R73 represents an alkyl group, an 
alkenyl group, an alkynyl group; or an aryl group, R74 
represents hydrogen atom, a lower alkyl group, or an 
aryl group, or is connected to two or more of other R74 
to form a hydrocarbon ring or heterocyclic ring, Q71 

15 

20 

25 

30 

R63 R64 see 467 - e. tly C ne =c-ceCH-CH5T R62 

represents a sulfur atom, oxygen atom, selenium atom 
or >N-R75 in which R75 has the same meaning as R73, 
m71 represents an integer 2 or 3, j71, k71, X71 and n71 
have the same meanings asj61, kó1,X61 and ng, defined 
in the general formula (VI), 

(VIII) 
ZR1 s R83 

-- 481 - H -Q81. ES 
R8 N-eCH=CH-C C C t ?c= 

C-N 
A V 
O R82 

wherein Z81 represents an atomic group to form a heter 
ocyclic ring, Q8 has the same meaning as Q71, R8 has 
the same meaning as Q61 or Q62, R82 has the same mean 
ing as R73, R83 has the same meaning as R74 or is con 
nected to two or more or other R83 to form a hydrocar 
bon ring or heterocyclic ring, ms represents an integer 
2 or 3 and jsi has the same meaning as j61. 

6. A color image formation method as claimed in 
claim 1, wherein a light source for the scanning expo 
sure is a combination of a light-emitting diode, a laser or 
a semiconductor laser, and a wavelength conversion 

(VI) 

(X619)ng 

45 

SO 

65 

element comprising non-linear optical materials. 
7. A silver halide color photographic material which 

comprises a support having coated thereon at least three 
silver halide emulsion layers having maximum spectral 
sensitivities in at least three sensitive wavelength ranges 
of 400 nm to 500 nm, 500 nm to 570 nm and 650 nm to 
730 nm and is sensitive to said three sensitive wave 
length ranges to form yellow, magenta and cyan dye 
images, respectively, characterized in that said silver 
halide color photographic material has additionally at 
least one function to provide a maximum spectral sensi 
tivity in wavelength range other than said three sensi 

1272- (VII) 

tive wavelength ranges and to form any of yellow, 
magenta or cyan dye image by a scanning to the light of 
said other wavelength at the same time with printing 
exposure to light, wherein the function is provided by a 
photographic layer obtained by a process comprising 
mixing a mixture of a silver halide emulsion having a 
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maximum spectral sensitivity in a wavelength range of 
400 nm to 500 nm and a silver halide emulsion having a 
maximum spectral sensitivity in a wavelength range 
other than the three sensitive wavelength ranges, and a 
yellow coupler, and then coating the thus obtained 
mixture onto the support. 

8. A silver halide color photographic material which 
comprises a support having coated thereon at least three 
silver halide emulsion layers having maximum spectral 
sensitivities in at least three sensitive wavelength ranges 
of 400 nm to 500 nm, 500 nm to 570 nm and 650 nm to 
730 nm and is sensitive to said three sensitive wave 
length ranges to form yellow, magenta and cyan dye 
images, respectively, characterized in that said silver 
halide color photographic material has additionally at 
least one function to provide a maximum spectral sensi 
tivity in wavelength range other than said three sensi 
tive wavelength ranges and to form any of yellow, 
magenta or cyan dye image by a scanning to the light of 
said other wavelength at the same time with printing 
exposure to light, wherein the function is provided by a 
photographic silver halide emulsion layer containing a 
yellow coupler and silver halide grains spectrally sensi 
tized by both spectral sensitizing dye providing a maxi 
mum spectral sensitivity to 400 nm to 500 nm and a 
spectral sensitizing dye providing a maximum spectral 
sensitivity to wavelength range other than the three 
sensitive wavelength ranges. 

9. A silver halide color photographic material which 
comprises a support having coated thereon at least three 
silver halide emulsion layers having maximum spectral 
sensitivities in at least three sensitive wavelength ranges 
of 400 nm to 500 nm, 500 nm to 570 nm and 650 nm to 
730 nm and is sensitive to said three sensitive wave 
length ranges to form yellow, magenta and cyan dye 
images, respectively, characterized in that said silver 
halide color photographic material has additionally at 
least one function to provide a maximum spectral sensi 
tivity in wavelength range other than said three sensi 
tive wavelength ranges and to form any of yellow, 
magenta or cyah dye image by a scanning to the light of 
said other wavelength at the same time with printing 
exposure to light, wherein the function is provided by a 
photographic layer obtained by a process comprising 
mixing a mixture of a silver halide emulsion having a 
maximum spectral sensitivity in a wavelength range of 
500 nm to 570 nm and a silver halide emulsion having a 
maximum spectral sensitivity in a wavelength range 
other than the three sensitive wavelength ranges, and a 
magenta coupler, and then coating the thus obtained 
mixture onto the support. 

10. A silver halide color photographic material which 
comprises a support having coated thereon at least three 
silver halide emulsion layers having maximum spectral 
sensitivities in at least three sensitive wavelength ranges 
of 400 nm to 500 nm, 500 nm to 570 nm and 650 nm to 
730 nm and is sensitive to said three sensitive wave 
length ranges to form yellow, magenta and cyan dye 
images, respectively, characterized in that said silver 
halide color photographic material has additionally at 
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least one function to provide a maximum spectral sensi 
tivity in wavelength range other than said three sensi 
tive wavelength ranges and to form any of yellow, 
magenta or cyan dye image by a scanning to the light of 
said other wavelength at the same time with printing 
exposure to light, wherein the function is provided by a . 
photographic silver halide emulsion layer containing a 
magenta coupler and silver halide grains spectrally 
sensitized by both spectral sensitizing dye providing a 
maximum spectral sensitivity to 500 nm to 570 nm and 
spectral sensitizing dye providing a maximum spectral 
sensitivity to wavelength range other than the three 
sensitive wavelength ranges. 

11. A silverhalide color photographic material which 
comprises a support having coated thereon at least three 
silver halide emulsion layers having maximum spectral 
sensitivities in at least three sensitive wavelength ranges 
of 400 nm to 500 nm, 500 nm to 570 nm and 650 nm to 
730 nm and is sensitive to said three sensitive wave 
length ranges to form yellow, magenta and cyan dye 
images, respectively, characterized in that said silver 
halide color photographic material has additionally at 
least one function to provide a maximum spectral sensi 
tivity in wavelength range other than said three sensi 
tive wavelength ranges and to form any of yellow, 
magenta or cyan dye image by a scanning to the light of 
said other wavelength at the same time with printing 
exposure to light, wherein the function is provided by a 
photographic layer obtained by a process comprising 
mixing a mixture of a silver halide emulsion having a 
maximum spectral sensitivity in a wavelength range of 
650 nm to 730 nm and a silver halide emulsion having a 
maximum spectral sensitivity in a wavelength range 
other than the three sensitive wavelength ranges, and a 
cyan coupler, and then coating the thus obtained mix 
ture onto the support. 

12. A silver halide color photographic material which 
comprises a support having coated thereon at least three 
silver halide emulsion layers having maximum spectral 
sensitivities in at least three sensitive wavelength ranges 
of 400 nm to 500 nm, 500 nm to 570 nm and 650 nm to 
730 nm and is sensitive to said three sensitive wave 
length ranges to form yellow, magenta and cyan dye 
images, respectively, characterized in that said silver 
halide color photographic material has additionally at 
least one function to provide a maximum spectral sensi 
tivity in wavelength range other than said three sensi 
tive wavelength ranges and to form any of yellow, 
magenta or cyan dye image by a scanning to the light of 
said other wavelength at the same time with printing 
exposure to light, wherein the function is provided by a 
photographic silver halide emulsion layer containing a 
cyan coupler and silver halide grains spectrally sensi 
tized by both spectral sensitizing dye providing a maxi 
mum spectral sensitivity to 650 nm to 730 nm and spec 
tral sensitizing dye providing a maximum spectral sensi 
tivity to wavelength range other than the three sensitive 
wavelength ranges. 


